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HE Inſtrument de- 
ſeribed in this Tract, 
I.̃the' aſeful ta a Paf- 
0 > ſons ——_— D 
Meaſuring of Superficies an 1 
lids) 65 dF av daſigu d fer 
the Aſbſtance of tbe Officers of be 
Exciſe; for whom it th now fund 4 
ſo uſefal and neceſſary,” that no 
| A 3 Gauger . 
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The Ph RKEFACE.. 
* Sis: is thought to be well pre- 
pared for his Buſineſs without. it: 
But the many Thouſands that 
hade been Sold, and the ſeveral 
Editions of this Tract, are ſo 
good Evidence of its Utility, that 
it is as needleſs, as unbecoming for 
me to ſay any thing in its Commen- 
dation. | 


114 the Reaver finds this 
Edition ſomewhat different from 
jome of the former, it is preſu- 
-med be will have no- cauſe to com- 
plain of the Alterations ; for bo- 
»frdes, that this is more Portable, 
and mare Correct, here is 400 
{ added (Se. IX.) Jone _ and 
| lain 


The PRETAC& R. 5 
Main Rules for the Ga uging of 
alt; with a — Account 
the Dimenſions and Content 
the Standard- Buſhel, and how 
he ſame were found and aſcer- 
ined ; alſo. a Table ſhewing the. 
Diameter and Depth of any 
egal Buſhel , Halt - Buſhel, | 
Peck, or Gallon, 7 Directi- 
ons for making any of theſe 170 
ſures, and for Rettifyin Hin | 
are already made; wit Ne . 
ral. other uſeful ables, not hi 
therto made Pub ick; all” which + 
have render d this Tract „ 
compleat , that it 6 begebe, 
there will be n occoſſen fo Alter 
or Add to it in any future Edi- 
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The PRE FACE. 


tion: I have only this further ti 
moni wat r ds vir. 


ü That the Principal Fine up. 
on this Inſtrument are put 
upon a TLovacco-Lox, to ſlide 
one by another, as they 4 p- 
on the Rule, but with this con. 
fiderable Advantage, that bere the 
whole of one Line is always ap- 
plied to the whole of another; 
fo that all. the Queſtions, which 
may be reſolved by theſe Lines 
on the Rule, may be reſolved more 
readily by the ſaid Lines on 
, this Bor, and the Directions 
Fiven in this Tra& for the V. 
of the Rule, are- alſo e 

the 


＋ 1 

The pr KE FAR. 
the reſpective Lines upon the Box: 
| [a ek in No particular, +8 
phich ma) ſerve inſtead of- many ; 
and that hall be in finding the © 
Area of a Circle in Ale-Gal- 
lons, ſuppoſe the Diameter be 40 


I aches. 


Set the Point for Ale- 
Gallons upg to 1 wes” = 
* Cd ageinſt * 1 
D, you have 4. 45 fon C, which 
f the Area Fe equired ; wid the 
ines thus ſet, have 
in <p Ares 
of Circles In Ae Serra 4 
all Diameters whatſoever, 245. | 
out moving the Lines backward or | 


fe. 
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= # 
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The PIRPAeA 


forward, as muſt. be done on the 
Rule when one Line is drawn 
out beyond the End of the 
oeher, a: 
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HE Sid RULE mention'd in. this 
Book, and all Sorts of Gauging Infiru- - 
rents, uſeful and proper for His Majeſty's 
Dfficers of the Cuſtoms ; are very exactly 
d accurately made by Jacob Carver, Som to 
Jaac Carver, the cexginal Maker, at the 
and Quadrant near Chern- Garden 18 

dn Retherbith-wal, London. 3 


Nele 1 
tit All Sorts of Gauging and A fee, 
al Inſtruments, in Silver, Braſs, Iv 
and Wood, made and Sold by The. 
athematical 
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Decimal Arichmetick. 
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HOEV ER vin g | under##nl 
the Art of Gazgi * Uſe ofthe 
Inſtrument here 1255 

ſome meaſure to be ac — Sre 
he Art of Aritbmetick; at leaſt wit = A 
dition, Subſtration, Multiplication, 1 
oth in whole Numbers and Decimal Frati 
And foraſmuch as molt of the Problem WF 
Tract are reſolved by help of. the Tine f — + £58 
he ſeveral Des of which, Line are render'd moe 
alie by the knowledge of Dect Arith i; 0+ 2 
all in the firſt place endeayaur toy wie h .: 3 
Wer give ſo Ae i 1 73 
mples by which any” Perſon who does at alt. under- 


d the ar Arithmetich, way in 
an vu wy, way 2h 3 Fo bans: |, 


ime throug n 


A Decimal" 
PR a N ed EIA 
dec reas d from ſo many Units; to! ſa” Maps tent, 
Parts of- an Unit; and if a-Pvint and A Gy Ds 
ws a den d many indfed 
#1 | 
F ( 


A. 
. 
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20 
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3 Decimal Arithmetick. 
parts, and if a Point and two Cyphers or Digits be 
prefixed, its value is decreaſed to be but ſo man 
thouſand parts: As, if you would prefix before the 
18 2, a point thus . 2 J tis then decreas d fron 
2 Units, to 2 tenth parts of an Unit. For, 

As in whole Numbers the Value or Denomination d 
places inrreaſes by Tens from the Unit's place toware 
the left hand; ſo in Decimal Frations, the Value c 
Denomination of Places decreaſes by Tens from th 

+ Unit's place towards the right hand ; as in the follow 
4ng Scheme. 
n which I have ſet an Unit in its due place, and 
all the Figures towards the left hand (being whok 
Numbers) do increaſe by Tens; for the Figure 2, next 
the Unit's place is a Tens (or 20,) the next is 3 hut 
dreds, and the next 4 thouſands, c. 
7 2 8928 ; , 2 3 


of 
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an, 
——Tes Thouſand Parts. 


= Hendreds of Thou 
——Ten of Thouſands. 


A Zardrcds, 
0 es. * 8 


4 ii. 


— Thouſ, Parts: 


OO BC — 
= 
—_ 
= 
— — 


+ ———Thouſand Parts. 


00 


But all the Figures from the Unit's place, towas 

the right hand (being Devimal Frastient) da decree 
by Tens; fo the Figure 2, toward the right hand 

_ 2 tenth parts, the next is 3 hundred parts, and ti 
next 4 thouſand parts of an Unit; each placs toward 
the right hand being ten times leſs. ; vi? 27550 
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Decimal Arithmetic lk. 3 
In Decimal Arithmetick,' we always imagine (and 


hat all intire Units, Integers, and Things; are divi« 
ed into ten equal parts, and each df theſe parts ſa 
ivided we call Primes; we alſo divide each of theſe 
,imes into other ten _ parts, and every of theſe 
Diritons we call Seconds; and each of theſe — 
livided into ten other equal parts, may be called 
tirds, (and as one Prime is {> of an Unit, ſo one 
Second is = of Fx or 1 of, an Ok, 4nd. ang 
hird is n of I of 2. or + part of an Unit) 
o by dividing, the former, and Tubdividing theſe 
atter, we may run on ad infinitum.. . 
ns Pound Sterling be given to be Decimally 
livided : 
According to the Notion premiſed, the firſt Di- 
ihon muſt be Frimes, the next Diviſion Seconds, 
he next Therds, Ade. r 
So if one Pound Sterling (being 20 c.) be divi- 
Jed into ten equal parts, one of theſe parts is one 
Prime, and its value is 2 3. and will ſtand thus L. 1 
hree Primes, or three tenths of a Pound will ſtand 
hus [.3 Janditsvalue is 6s, Again, one Prime, or 
being divided into ten equal parts, each of thoſe 
parts will be one Second, or one hundredth part of, 
Pound, and is thus expreſs d CL. o and its Value, 
vill be 2 d. 1 f. and, r of a Farthing; and if ox be 
livided into ten other equal parts, each of thoſe. 
parts will be Thirds, or one thouſandth part of a 
Pound, and will ſtand thus, [.001] and its Value 
ill be , of a Farthin | 
The like may. be 3 of one Pound Troy . 
dr Averdupoje, obe Foot, one Gallon, or any other 
nteger, Or wg whatſoever. KS 27 E >>, 
(hav ragtÞ ns) ) / WOO, 


B 2 A 


would be very com mod ious if it were really ſo} ©: 


7 
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of | Decimal Arithmetic, 
A Decimal Fraction, whether it ſtand alone or be 
joined with whole Numbers, (is diſtinguiſhed from: 
whole Number by a Point or Prĩek before it, towards 
the left hand, as in theſe Examples, 


«4752 , 4752 47.52 "4752 


In Decimal Fractions the Numerators/ only are et 
down, the Denominators being known by the Num- 
ber of Places in the Numerator ;: for if the Numers- 
tor conliſt of but one Place, the Denominator is 40, 
if of 2 places, the Denominator is 100; Oc. | 


Example. 
The Denomi- ) .25 is $100 
nator of Y.O51 1000 
.0752 I0OOO |, 


As Cyphers before a whole Number have no Ve. 
Ine, ſo Cyphers after a Decimal Fraction are of no 
ſigniſication, and therefore will not increaſe the Fra- 
Rion, nor alter the Denominator ; ſor .2 is two tentl 
parts, and. 20 is no more. Eee 

Again, as Cyphers after a whole Number de 
increaſe that Number, ſo Cyphers before a Pecima 
Fraction do aiminiſh'the Value thereof; as in theſe 
Examples. a | 


j 
Av 

AN 
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Dreimal Arithmetick. . 


Here ever) Cy pher added removes the Fr action 
rther from Unity, making it ten times leſs than 
fore, | 1 — 1 04 —— ; i . 


— - + 


— 
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Addition and Sabſtraction of Decimal . 
Prations. | | 


. S for the Operation of Addition and Subſtra- 
dion in Decimals, it is the very ſame with 
he hulg ar; there muſt only care be had of placing 
nits under Units, and Fraftions under Fad ions in 
teir proper Ranks and Files. 8 . — 


10.576. 
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Sum — nn 953.85 2 5 5 
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6 Decimal Arichimetick, 


Subſtra8ion. 
From — 430.646 . ky | 
Subſtra& — 54.210 
Remains — — 376.435 f 
1 
Or, thus: 4 > 
— 552.8522 
—— „2 2 : 
e Lt elf «Yee 
Remains w——, 


ie 


— — 71 r: 
Multipligation of Decimal:, 


I, 7 Multiplication both of Hesi Fractions and 
mixt Numbers, there are ever ins Numben 
given to find a third unknown, 1 
One of the Numbers given (and it's no matter 
which) is called the Multiplicator, the other the 
Maultiplicand, and the Number ſought is called the 
Product; and this doth ever contain one of the Num- 
bers given, as many times as the other given Number 
ohne ee ene Ht 4 
Multiplication of Decimals is performed after the 
fame manner as in whole Numbers; tax the Number 
being ſet down one under another, we proceed in the 
Multiplication as if they were all whole Numbers; 
only it muſt be obſerved (when the Operation is finiſh: 
ed) how many places of Decimal Fractions are con- 
tain'd in the Multiplicator and Multiplicand, for ſi 
many mult be in the Product, as in theſe — 


* 
1 a 
oy 


Decimal Aritbmetick. 


Multiplicand 335.25 | 
Multiplicator — .— 7.24 
14100 
7050 
24675 
Product 255-2100 
| Or, thu: 
* 1 . .. 
? Multiplicand — —5.75 
, - - - - Multiphicator . 23 
3275 / 
1330 . 


"i 


612 2CCINE7ED "AY £76 Slblkbelhins. - - + 
Product. 1. q g 1 a 
„et belts of ig edu Wd e IS. 
2. When it ha (as it oſten idev)-tlitt there 
re not ſo many Fixures in the Pralud as there are 
rad ions in the twb Numbers to de multiply d, you 
re then to place Cyphers before the Produ# till the 
umber of Places be equal z as in theſs Examples. 
df; 3 73738 14 


7 
- « [1 
"4 . * 1 " 94 14 — 
1 * 4 :, ” WW... - 
Od: +26 2: 12113 ly 2c: 1s l 
* of . 


he H, it's «QS +1314 - 009? 5 *. Wy | 
; . rTP Dr een: een: 
ah 024 0375 0425 

| K. j a a | ©0@ „ te 4 | 
„ As ble Numbers are increaſed by Maltiptica- 
on, ſo Decimal Fraftions are hereby'made leſs y ſor 

N- 


he Produſt is removed farther from Unity than ei- 
her of the Fractions given to he multiplied ; ap- 
pears by the laſt Examples. * 

B 4 4: When 


Decimal Arithmetick, 


4. When a Decimal Fraction or mixt Number i; 
to be multiplied by an Unit with Cyphers (as 10 
100, IOO0, c.) you need only remove the Point 
Jo many places towards the right Hand, as there 


are Cyphers with the Unit; thus, if . 7562 be mul. 
tiply'd. | . 


1 
* 


7.662 
75.62 
9756.2 


10 33 
5 100 The Produ 
1.7562 4 


1990 will be 
10000 ) | 


” ee —„-— "I" 
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©. Diviſion of Decimals, 


I. IN Diuiſon there are two Numbers given, t6 
find a third unknown. 

One of the Numbers given is called the Dzviſor, 
the other the Dividend, and the Number ſought is 
called the Quotient, and this Quotient doth ever con. 
tain Unity as many times as the Diviſor'is contained 
in the Dividend. ; . 2 i N if " * 1 ws 

_ Niviſion of Decimal Fractions or mixt Numbers, 
is performed after the ſame manner as in whole Num- 
bers; all the Difficulty is to know the:Denomination 
of places in the Quotient, and they are eaſily diſco» 
vered by this one general Rule. 


The fin Figure in the Quotient muſt be of tht 
ſame Denominat ion with that Figure in thi 
Dividend, wbich at tbe firſt demand fand 
ende over the place of Unity, in tht 
ns?! . * oh _Divs 


| Decimal | Aritbmetick, 9 
Diviſor. 1 ſhall make this plain by ſome 
Examples. 1 


5 Example. ; 
Let is be required t0 divide 32 55512. t 


* 


In this Example the Diviſor (51:2) is greater than 
32) the Dividend, therefore in this and the like 
aſes you muſt place a competent Number of & 
bers behind the Dividend, which (if it be a whole . 
umber) the Cyphers ſo placed muſt, de” diſtin- 
puiſhed there-from 'as Fractions; as bere I put 4 
yphers behind 32, 'and placing the Numbers in this 
anner, 1% 


51-2) 32.0000 ( 
proceed to the Diviſion (as if all were whole 


1 umbers) and firſt ask, how many times the Hiui- 
n. vr is contained in (520)"the | * 7 | N ' © | 5 
ed "ee firſt Figures of the Di- 3 1) 32,0000 ( 
2 n 


dend? And ſeeing in this Ex- 
mple it is not contained in the | 
hree firſt Figures, it will therefore extend to the” 
ourth place, over which I put 2 priek, to ſhew that 
mult begin to ſubſtract it that place. I then ask | 
ow many times 5 in 327 L hind 6, I place 6 in the 

Cuotzent, and multiply the 3 


ed Drviſor by 6, Subſtra: 
ng the Product out of the Dividend; beginning 


be y SubſtraQion at the place over which I put the 
ick: Thus & times 2 is 12, 12 ſrom © I cannot,” . | 
4; borrow 2, and ſay 12 from 2», and there remains 
„. bich I. place under the Cypher: Again, 6 times 
5 13 6, and 2 1 borrowed. ; & from 10% au 

| | B 5 — there 


a Decimal Arit hmetick. 
there reſts 2, which I place under the next Cypher 
before 8, as in the Example; then & times 5 is 20, 
and 1 I borrowed is 31; 31 from 32, and there 
reſts 1, which I ſet under 2; then for my new 
Dividend I bring down the next Cypher, and ſet 
it behind the Remainder,” and the Example will 
Rand thus: « . 5 2 12K | 


51.2) 32.0000 (6 
1280 
Then proceeding in my Diviſion, Lask hom mas 
ny times 5 in 124 I find 2, which I place in the 
Quotient, and ſay 2 times 2 is 4 3 4 from 10, and 
there remains 6, which I ſet under o: Again, 2 
times 1 is 2, and 1 I borrowed is 3; 3 from 8, 
and there reſts 5, which I place 
under 8, then 2 times 5 is 10; 51.2) 32.0000 (62 
10 from 12, and there reſts 2, 1280 
which I place under 2, and to 256 
this Remainder I bring down, , 
another Cypher to make my new. Dividend; ſo will 
the Example ſtand thus: n 


51.2) 82.00 (62 
| 1230 
2560 


| This done, I eriquire bow many times g in 29 
and find 5, which I place in the — and 
fay, 5 times 2 is 10, 10 from 10 and reſts o 
— . woah Fray 3 er is 6, 6 
rom. 6, and there reſts og Laſtly, + times 5 is 
25. 25 from 25 and there remains o; ard chu 


” ed. ad af. inf iwros 


TTW 
Decimal Arithmetick. 11 
my Diviſion is finiſhed, and the > Jeng will ſand 
thus : 


32) 32.0000 (625 
5 1280 


2560 
0 5 


4 


Now by the general Rule abore given, it is plain 
that the firſt Figure in the Puoten mut be 
Tenths, and 9 the* Quotient is all Decimal 
parts z for the Diviſor — 20 placed under the firſt 


Fi gurẽs of the MIT HE - Bxemple wilt fand 

thus ; "$7044 e. J 2316 93901 26 

| 8 2 rn 
32.2050 (625 ea] L. SMA 
3 1 ent ad Big 11 — 


By which it appears, that the « 09e ip the Divi 

had which ſtands over the Unit's place in the D- 
„ che plocs ole. n 41g ee | 
\ 0 Fr 13 N t f rH 


i Yar } W; Djs P 
| ro} Th zl witiad | 
1142 2 1 
dg. f ond ene. 2 
$142), | 1 2171“ 1 4 


32% 3 f. es 
7.6. (C 315 . 11 40 + ab Fils 


1 bn A eee Fi 5 — | 


ml Ea, 46 g 7 5 5 LY. EE 
— the ao 


y on by bf oh 
ith}. th 
you pleafe; 225 or five ail e vac 

tro or three will * ſufficient in molt Caſes, 


ut 2 e tn 


Fal. mw 6 
6. 26) Ka wn | 


a w Wi 
ene ava 1 J ren 22: 1 e 
4 3. When any Number (either 2 De: ima] ot mix 
into be divided by an Unit with Cyphers, as 10 

10, 17200, Cc. you need only re moye the prick in 
ehe Dividend ſo. many places toward the left Hand, 

as there are Cyphers with the Unit, ſupplying the 

* places Gan ny be) with Cy phers. # 

hus 756.2 divided by io, 2 . 62, divided by 

My it will be 7. 562, by iobdò, . 7562, and if by 
| ; 29900, the Quotient will be 07,62, - 

4. Divifion is proved by neee, 5 and Mal 
- Wiplicdhion by Drvifion, 

To prove Diviſion, multiply: the Queries by the 
 Diviſer, and the Army ee Kaumrle : Thus, 
652 (the Quot ien in $ mple of Diviſen 
leg bad. by 51. 2 the (Diviſer,) the . 
is 22.9000. (the Pividead.). 

e Multiptiearihny, Uivide" the Produ8 by 
either of the Numbers Þiven to be Esker. and 
the ucient. will be the other Number glven. 

Thus i fe the . Produ ((vix.) 224080 be divi- 


d 1 4 1s +62 25009 be 
e 55 1 Gan 1 Tha e 

nd IS 
"ett By, Di 1 if any Cuetzentbe.niade, 3 Dy 
e vi 0 W y Kram * 
4] LOA n INN! d H 852012 => aj 
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1.80 26 40 %% i 
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| 5. Now foraſmuch as Multiplication | is cafier than 
:x1 I Divifon, I ſhall-beye thew, that what is performed _ 
"WH by 2 Diviſor, may alſo be performed by a Maltipli- 
« inter, and hay ſuch Multiplicator may be” found : 
nd, a7 * . were to divide yo by 25, the Quotiewt 4 
the will 39s. 1 * | 
Now let it: be required/to ang 4 cer- 
tain Number that ſhall produce hip e. | 
To find this Maltiplicater, divide an Unit with 4 
Cyphers by 25, the Piviſor propeſed, the Qi. 
ent will be. o4 the Multiplicator ſought; ſor 900 \ 
being multiply'd by 04. the Produtt win be 36,which ll 
was Tequire 111 
Again, Hexing Muliinlicaios, to bing: 18 Wi. © 
my 2 this 18 but the Converſe of the former z fap-if "4 
va Wy a» Unit with Cyphers be 425605 by ,04 (+ H 
plicator), the Quotient. will be 25, the Dyviſor as be- 


by for e. | | 
od 6. A 3 FraRion is reduced into a Decimal b by | 1 
Diviſion: For which the Rule is, 


vi- Divide the Numerator (of "The Valgar Fraction 
be i'ven) by the Deaominator, and the Quotient will be 1 
5 a Decimal en Fate E 0 the Valgar 
7 Fraction given: $0 4 reduced will n 
_ | "0 


14 "Decimal Arithmetick, 

Note, The odd Parts of an Integer cannot be e 
actly reduc'd to a Decimal, for there will always be 
a Remainder ; in ſuch Caſes carry on the Fra&ion 
te four or hye places, it will be very near the 


Truth. Example: 


4 9 4000 («4444 
5 400 
0. 
40 


- 7. To reduce a Decimal Fraſtion to the buomu part: 
„Ks ˙ u | 
If the Decimal given be part of a Pound Sterling, 
multiply it by 20 (the Sbillings in'a Pound) and the 
Fra&ions in the Produ& by 12 (the Pence in: 
Shilling) and the Fractions in this Produ& ' by 4, 
(the Farihings in a Penny.) Then the whole Num- 
bers in the reſpeQive Products ſhew the Shillings, 
Pence and Farthings contained in the . Decimal gi- 
ven, and the Fra:ons in the laſt Product are Dei. 
mals of a Farthing. Example; Suppoſe ,25 a Deci 
mal Fraction of a Peund Sterling, were given to 
doe reduc'd as aforefiid : Moultiply it by 20, the 
- Number of Shillings in a Pound, the Product wil 


be 5, uit. 5 5. 5 
p 26 
ir Ni 20 
1 12 15 0:3 e ee 
Shi „%% 8 
v1. 11! 7. ALT IS * 27 IT » E . 4 


So the Value of .6a625 will be found to be 124 
134, As appears by the following Example: 
6 >, . „60625 


8 


| Deciomnil Air bm rieb. 15 


e 60625 _ 
on 75 Ne | 
105 | PRAISE oe pes naw AER | 
the Shilling 12.1200 
12 10. 
25000 
12500 
5 1.50000 
| 1 
” Farthings 2.00000 - 
SR If the Decimal given be part of a Beer Barret: 
7 ultiply it by 4, (the Firkins in a Barrel) and the 


rations in the Product by 9 (the Gallons in a 
irkin,) and the Fractions in that Product by 8, 
the Pints in a Gallon.) The whole Numbers in the 
eſpective Products are equal to the Firkins, Gallons 
＋ Pints contained in the Decimal propounded, 
xample. A 

Let. 72 bs a Decimal of a Beer Barrel to be re- 
Inc'd as aforeſaid, it will be found to be 2 Firkins 
7 Gallons, 7 Pints, and .36 of a Pint, as appears by 


=» 0 PT we = a 


72 


16 Dreimal Aritbmatich- 


But theſe and mauy other Arithmetical Queſtion 
may be more readily reſolved by the Inſtrument , 

_ /Deſcription of which ſee in the firſt Section of the 
tollowing Diſcourſe, 


= — 


TEREOMETRY, 


OR, THE 


ART of GAUGING - 


« f © 


MADE EASLE | e 


— 


By the Hz ve A 1 ow" Lig t 
n 


= — ith. 181 — — 


4 
——_—y — Ben — N 1 — 


5 + 04 roth 


s E C T. 1. Vet 1d 7 


W of the Rule, and f * ſeroval 


Lines upon it, with their . in 742 How | 
ſions i in Arithuetick. | 


Neid gies 7105 2 of 
H E Rule ads e Puree. 6s. 
Rule of x2 Inches dong, and two fm 
Scales to ſlide in it, which ma) be 751 
out, one towards the right 
e other towards aan leſt, till che Wee 95 ner 
dot long. 26 49; 4 2 520 K 02 
The principal Lines on the Inftrumerit' e 5 
monly known of the» Nache of nen | 


* 
1 
1 


18 Explanat ion of the Lines Sect. 

or Line of Numbers, which are here diſtinguiſhed 
one from another by certain Letters, ſet at the end of 
the Lines towards the right band. Fr is 

Thus the Lines D, are each of them one ſingle Lin 
of Numbers, beginning at the End of the Rule to. 
wards the left hand, and from thence continued to 
the other End, 

The Lines AB, and C, are called double Numbers 
each being two Lines or Radius's of Numbers, the 
firſt beginning at the Jeft hand, and-ending in the 
middle of the Rule where the ſecond Radius begins 
_ from thence continued to the end at the right 

nd, ET 2x3: 1404: 83 | 

The Line E is call'd Triple Numbers, being thre: 
Radius's of Numbers; the fiff# beginning at the 
left hand, and the third Ending at the right hand, 
1 17 Linę lee, Era ts por 

„and all to t Ane, tor all ve of 
gin and end at the 2 Paint. | | 
The Line of Numbers is (now) fo well known i 
moſt Perſons, that it may be thought a ſufficient De 

ſcription to have only ſaid that tbeſẽ are uch. 
ut for as much as this Inſtrument may be uſeſul to 
ſome who (I preſume) do not yet know what! 
Tine of Numbers is, I ſhall therefore endeayoay td 
ear foes lloweth. r 

The Line of Numbers, is à Line of Geometrie 
Proportions, divided firſt into Nine unequal Par 
calld Primer, which are diſtinguiſh'd by, gg 
I, 24 3, 4 4, 6, 78,9; and then each bf.theſe Fx 
are ſubdivided into ten other parts (according ti t 
ſame Reaſon) call'd. Texths, and again each of thok 
Tenths are ſubdivided, or at leaſt ſuppos d to be fu 
divided into tex other parts, according as the 
of the Line will admit ; as bere the Zine DU 

about 11 Inches long, vach tenth in the firſt a 


really ſubdivided into tea parts, call d Cnte ſs but 
: — the Figures 2 —— each tenth is divided 
put into hve parts, and therefore each of thoſe parts 
lo ignife. two Centeſms: Again, from the Figure 4 
o the end of the Line, every tenth is divided intatwo 
parts, each repreſenting five Centeſms : Laitly, each 
ff the ſe Centeſwes is alſo ſuppoſed to be divided into 
en parts, which by ſome are called Millions ; but a 
ine of this Length will not admit of this laſt dix ĩſon. 
The Figures (1, 2, 7 2265 6, Cc.) by which the 
primes are diſtinguiſh'd, are all arbitrary Points, and 
ay any of them repreſent;ſo many entire Duin, Tens, 
flundreds or Thouſands ; or they may alſo repreſent {> 
many. Texth, Hundred ib, Thoxſondth, or Tom Thee 
dib parts of an\Uniy.., |. ro 0 
1. For whole, or ivtire Units 3 Let the firk rim 
r the Fig. 1. at the beginning ef the Line Di re. 
reſent, one Unis, than-fhall all ghe Figures towards 
be right hand, (. 2. 3, & 6 Fc. w 10.) reprer 
nt ſo Units, and the tenths; ip each Prime, 
vill de tent harte, and the Cnteſme o each oi thoſs 
enths will be hundredth perts of an Unit. 0 wib 
Or, let 1 at the beginning of the Line repreſent 
o Units, then will each Prims forwards: repreſent 
o times ſo many Units as the Figures expreſs; thus, 
he Figures 25: 3 4, $y Jg. will be a0, 30, 40, 
Se, , 1 bed nut i ieee n! 
And when, one Prime. neprefents 10. Ln, 
enth in that Prime will be 1 Unis, and each 
n thoſe tenths will be 1 tenth part of an Unit, 
Again, Let the 5 rr —— then the 
ISUTES 2, 3 4, J Ve. will repreſent 200, 300, 400, 
00, Cc. and 41A he cod will — 
nt according} te this Suppoſition, 1. tenth in each 
rime will, be 10, UI nits, and in thaſe tenths dach 
enteſn will be 1 Uniti. 7 N 
| | Fa 2, For 


20 The Uſe of the Rule . Seck. 

2. For Decimal Frattions ; Let 10 at the end d 
the Line (at D) repreſent r, then each Prime tc 
wards the left hand will be . t, and in thoſe Pri 
each tenth will be. or, and in theſe tenths ea 
Centeſm will be .cor part of an Unit, | 


To make this more plain, draw out the fliding 
Piece B, till 1 at the beginning of the Line B, ſtand 
exactly againſt ro at the end of the Line A, for th 
you have a Line of Numbers four; times repeated 
upon which, let 1 at the beginning of the Line 4 
repreſent 1 Unit; then ſhall 1 in the midle of thy 
ſaid-Line be 10; and 10 at the end thereof (or whi 
is all one, at the beginning of the Line B,) | repre 
ſent 105 z and by conſequence 1 in the middle of tt 
Line B will be ooo, and for the ſame reaſon 10 
the end of the ſaid Line (which is alſo the end of t! 
yy r rern 
n t 


ding the Rule as it now ſtands, let 10 
the end of the fourth Radius (viz. at B.) 3 | 
1, then ſhall each Prime in the ſaid fourth Radius 
preſent . 1, in the third Radius. or, inthe ſecond Þ 
. dius ,oor, and in the firft 0001 part of ar Unit. 
So will 2 in the firſt Radius be .0002; in the 
cond . oo 2, in the third ,02, and in the fourth" 
parts. TIDE 27 &. 4 LE ; I 
Tbe Numbers and Diviſions on the Lines bein 
_ explain'd, — will — be difficult to find fl 

int upon ine, where Number giyeni 
- As for Example ; Suppoſe the Numbers were 109 
for the fir ſt Figure Fr cr her 1 count 1 at 1 
beginning of the Line D, ſor the ſecond Figure 
count $ tenths next following (that is 8 of the great 
er Diviſions betwixt x and 2.) then from this Point 
forward I count g Centeſzrs for the third Figure, in 


* 


ect. I. in Arithmetick. 2m 


or the laſt Figure 5, T count half the next Cesteſn; 
b find the Point @ g, will repreſent 1895, and by 
he ſame Rule the Number 1715 will be found at 
ie Point wg; hence obſerve, 

1, That on a Line of this length, only the 
F Figures of any Number propos'd can be diſco- 
er'd, for if the Number given were 189582, it 
ould be repreſented at the ſame Point where the 
drmer 1895 was found (viz. ) at @ g. 
2. That all Numbers which after the firſt Fi 
ve nothing but Cyphers (as 20, 200, 2000, 6) 
e all repreſented at the ſame Point. | 
So the Numbers 20, 200, 2000, are all repreſent- 
| by the Figure 2, at the beginning of the ſecond 
rime. 
3. All Numbers conſiſting of three Figures, ond 
aving a Cypher in the middle, are found within the 


the Number given is found. 
Example, Let the Number given be 3065 for the 
ſt Figure I count 3 an the Line (which I find at 
he e of the third Prime) now there bei 


4 
yher in the ſecond place, I muſt not count any — 
nths, but for the left Figure 8, I count 8 Cemteſmes, 
d that is the Point which repreſents 3 os. 


ng two Cyphers in the — 
vixt the hex nni = _ Prime unto 2 
long, and — fi _ the ſame. Prime; 
d05 being given, the fr re (u.) 4, is found 
the beginning of Prime: Now the 

ing Cyphers in the hors and third places, I muſt 
ot count any of the tenths or Centeſwes; but for the 
M Figure 5, I eſtimate 5 Milliant, which is about 


dere 4005 is repreſentod. 


tenth of chat Prime, at which' the we Figure 


4. All Numbers conſiſting of four — I 
2 t be · 


de middle of the firſt Centeſm, and that is the Poins | 


„ 


22 Te Uſe of the Rule Sea. 1 
Note, Decimal Fraftions and mixt Numbers 2 
diſcaver'd after the ſame manner as whole Nu 
bers; for if the firſt Number 1895, were 18, gg, i 
will be found at the ſame Point, (vit.) atag; and 
what hath been ſaid, it is eaſie to nd what Nun 
ber is repreſented at any Point upon the Line, as wi 
appear in the following Queſtions of Proportion, 
which I come now to treat. F 
In Arithmetich I ſhall take notice of two: "fart 
_—_— Ar thmetical and Geomerrical: \- | 
1. Arithmetical Proportion is when be N | 
bers, being compared together, retain amongſt the 
ſelves equal Differences, as theſe, 2, 4, 6, 8, 0 
And this is either continued, as in the Numbers 
fore propounded (which is alſo called Ariibmen 
Progreſſion, or a Rank of Numbers Arithmed: 
portional ;) or rliſcontinaed, 2 . 3, 4" 
or the like, tin | 


2. Geometric] N is when diner Nu 
bers being — — differ amongſt 
ſelves, „ e 1 — 25 tl 
2, 4, 8, 16, Oc. ſor here, as His half 4, 0 40 
8, 2 S half 16 3 this is likewiſe either continatd, 
in thoſe before ropounded (which are alſa called 6G 
metrical 1 or — — ey . 
cally proportional ;) or difcont as ĩn t 25 
16, 32; for as 4. is double 2, ſo is 32 double 4 
weld | is not [26s Y . < 

. tf a 


t- f amy 9 4 

9 i. , þd « ” L \ i} ) r 37 $:4 . 
| | 6 ans et em f e 
ines! e on 

. A My * > * q 

. J 


* 


- 


\ 


Geometrically proportional unto them, and to 
three a fourth, and to four a fifth, &c. 


Ind one of the Numbers given upon the Line B, 
and ſet it againſt the other given Number on the 
ne A, then find the ſawe Number upon B (which 
is laſt counted upon A) and againſt it you have this 
rd proportional upon A; and againſt this third 
n B, is the fourth upon A; in like manner, 2gainf 

fourth upon B, you have the ffth on A, G r. 
Example, Let it be. required to find a third 
rtional to theſe two Numbers 2 and 4, which 
ay bear the ſame proportion to 4, that. 4 bears 
2 


Draw out the fliding Rod till 2 upon B ſtand a- 
irſt 4 upon A, then againſt 4 upon B is 8, (the 
rd proportional) upon A; and againſt this irlt 
N. 8) upon B N which is the foareh 
pportional : Likewife againſt 16 upen B, is 32 the 
b upon A, and again 32 upon B, is 84 the 
th proportional: But now proceeding forward, I 
d that 64 upon B, will reach beyond the end 
Line A, I therefore ſeck 64 towards the kft hand 
on B, and againſt it I find 128 the ſeventh 1 48 
al; and ſo procreding further, you may ud the, 
bth to be 256, the winth 312, Ye, come 
it were required to find a third proportional to 
Numbers 2 and 4, which. may. hear the [awe 


F 


dpurtion to 25 


that 2 bear %% 


5 4 


a1 4 ws 
PROBLEML...*. 


aving two Numbers given, to find a third 


—— 


24 The Uſe of the Rale Seck. 
Set 4 in the ſecond Radius upon A, to 2 upon 

then againſt 2 upon A (towards the left hand)is 1,t 
third proportional, and againſt 1 upon A is. 5 t 
fourth upon B, alſo againſt this 2 (vi. upon 
bs 25, the fifth proportional on | 


Multiplication 50 ibe Liv; : 
P r oblem 11. | 


One Number b iven to le r 
| . another, to Gd the Trodat. 


IN Muleiplication either of whole nds 
or decimal FraRions ; the nen u: 
= 16 7 the Multiplicator 3. 3 Fry 1 pr 
Sd ii ibe Muttiplicand to the Produ. 


And the Produ of any two Numbers all have 
many places as there be in horbh the Numbers gi 
except when the leſſer of them do not exceed fo mu 
of eg rft Figures of the Product; then it will hy 
one, le 

ws Engioplis Tet it be required 10 lh 


ju [t:4 2262 240 which Analogy or Proj 
tion may be real thusk As1 is to 4, Sow 610 20 
Therefore, Set 1 upon the Line B, co 4 00 
Line A, and then 2 S 6 upon B, i.24; uae 
* en | is the Produc ſoy wr 
. nt or , fir term may x 
eliben of the Lins 4 . LESS IF 4 
terms muſt be counted n 


23 


1 


— 


g. 1. in Aritbmatiche- 25 MA | 
d the 2 on the other Line, where the fourth 6” | 
N alſo be found. | 1 
The Letters A and B may ſerve to 2 

Lines. | 2 
2. Example: Let the two ors ali be 68 and 
, * nd the Proda#, The Proportion is, ['1 : 


1768.7 


herefore, Set 1 upon B, to 26 upon A, then a- 
Inſt 63 upon B, is 1768 on A, which is the Pro- 
1 Oo 1 10 

Set 1 upon B, to 68. upon A, then againſt 26 u 

is 1768 fen ) the PRs Therefore it 2 8 
not which of the Numbers given be made the 
Itiplicator; 04 vote alſo, that the Produ@ hatn 
many places as are in both the Numbers iven, be- 
ſe the leaſt of them (vir. 26) doth excee ſo many 
he firſt Figures of t * n to the Tur 
le before given. ._ | FLY 


g. Example: Lee 68 be: miltiply'd. by 14. The f 
rr en 0 oe 


Txt 


herefore Set 1 upon E, 10 14 upon — chew is , 
nſt 68 upon B, is 952 _— * upon A, and I 
e the Product conſi lace leſs. 1 chan there 
in the two Numbers hone cauſe the leſſer ß 
m (viz, 14) doth not exceeds may of the brit E 
gures of the 4 4 s 
Now that the Produs 0d found is 8 992, 2 — 
az nor 9.32, wi ae r Set 1 upon BY x- C1 
alt EN P * 1063 F hel 7 0 


* 
0 7 ELLE Ty * 
- " 4 . #* & of E 


— — 
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2 

| 3 
And then a- J4 
- gainſt 5 
6. 


} '- ov 5 
3 | 
* GT 


By this 'tis evident, that the Lines are in effed 
Table of Multiplication, for having ſet 1 to f 
Ma,ultiplicator, againſt any Multiplicand, you hi 
| the Product; ſo, if 2 be multiply'd by 14, the P 
duct is 28; if 3, the Product will be 423 if 4, 
Product will be 56; if 5, 70, Cc. Hence.T conelu 
that if the Multiplicand had been but 6.8, the! 
duct would have been 96,2, but the Multiplicand! 
ing 68, the Product muſt be 9523 for by taking 
way the prick, the Fractions in each are made wht 

denn. ewe * 
When of two Numbers given to be multiply d, 
vne conſiſts of whole: Numbers or en 
of Fractions only, make the whole or mint num! 
the Multiplicator, and having ſet 1 againſt it, { 
the Fraction towards the left hand, and againfit) 
have the Produ. | i. 

4. Example: Let the m Numbers ba 2746; * 
Set 1 on A, to 27.5 on B, and bench 
(which being Jeſs than 1, I ſeek towar | 
hand) on A, is 22, the Produ& on 83. 
And notwithſtanding a - Number of me , i 
four places cannot be exaRly expreſied: og a E 
of this length, yet the Product of any "Multi 
— may be diſcoyer'd to fix or ſeven places 
lea . : ; I, 


2 


* » 
ad FRY. : 
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The Uſe of the Rule Seb 
 Diwviſon by the Lines, 
PROBLEM III. 


One Number being given to be divided by a 
ther, to find the Quotient. | 


I Diviſion both of whole Numbers and mixt, 
| Proportion is, | 

As the Diviſor is 10 1, 

So u tbe Dividend to the Quotient. 


| Which Quotient ſhall ever conſiſt of ſo many 
ures as the Dividend hath more than the Diviſa 
xcept when the Diviſor does not exceed ſo many 
the firſt Figures of the Dividend; then it ſhall ha 
one place more. 


1. Example: Let it T: required to divide 440 
The Proportion is, 4: 1: : 24: 6. 

Therefore, Set 4 upon 'B, to 1 upon A,. and then 
gainſ 24 upon B, is 6 upon A, which is the Qu 
tient ſought. 


2. Example: Let it be required to divide 1768 
26: The proportion is, 26 : x : : 1768: 68, 


Therefore, Set 26 upon B, to 1 upon A, and ti 
againſt 1768 upon B, is 68 (the Quotient) upon 1 


3- Example ; Suppoſe 952 were to be divided 25 
The Proportion is, 14 :1::95 : 68, * 


The 


„. 


ainſt 952 upon A, you have 68 upon B, which is 
e Quotient requir d. | 


ore than the Diviſor, yet the Quotient conſiſts 
F two Figures, becauſe the Diviſor doth 20 
xceed ſo many of the firſt 1 of the Dividend; 
t in the Firſt and Second Examples the Quo- 
ents have but ſo many Figures as the Dividend 


oth not exceed ſo many of the firſt Figures of the 
dividend, according to the general Rule above 
iven. | | | 

This ſhews (in all Caſes) how many Figures muſt 
in the Quotient, the Value of the firſt of which 


ap. 8. | | 
Or it will thus appear, that the Quotient in the 
| Example is 68, and not 6.8, nor . 68: Set 14 
pon A, to 1 upen B, + i CORY 231 


1 28 5 
n And th 6 * 
nd then Js upon J4 Cu 
| againſt Jo > A is "i B. 
4 6 
95-2 4 C68 


This is but the converſe of the Third Example of 
Multiplication; and as by that it is manifeſt, that if 
2 were multiplied by x4, the Product would be 


t is evident, that if 28 be divided by 14, the Quo- 


Ce. thus by reading on the Proportion from the 
C 3 Di- 


act. I. in Arithmetick, 9. ; 


Obſerve here, the Dividend hath but one Figure 
ath more than the Diviſor, becauſe the Diviſor 


ay be ſound by the Rule given in the Introduction, | 


28; if 3, it would be 42; if 4, 56, Ce. So here 
tent will be 2; if 42, it will be 33; if * it is 


—_— . ⏑——— In PE nat 
- a 


- of Diviſion. 4 


then againſt 1 (towards 


the Converſe of the former 3 for haying .04 a Mul 
againſt 1 upon B, is 25 the Diviſor, as before, * 


0 De Uſe of the Rule See. | 
iviſor 14: 28, $6, 70, Ce. Tfind at laſt, that 
the Diyidend were but 95. 2, the Quotient would k 
6.8, but the Dividend being 952, the Quotient my 
be 68; for by taking away tbe prick, the FraQia 
in each are made whole Numbers. | 
By theſe Examples it is alſo eyident, that at om 
ſetting of the Rule we both Multiply and Divide, 
For if 14 be a Multiplicator, ſet 1 on B, again 
14 on A; then agaiof any Multiplicand upon | 
you have the Product upon A; as appear'd by d 
third Example of Multiplication, - 
And without moving the Rule, if you ſuppoſe 1 
to be a Dixviſor, then againſt any Dividend upon 
you have the Quotient upon B; as in the laſt Ezampl 


How by any Diviſcr to find a Multiplicator, w 
ſhewn in pag. 13 of the Introduction; it may alſo 
perform'd by the Lines more readily. 

2 ae p: Diviſor, to ay a ale 

Set the Diviſor given n A, to 1 up. 

Ward, the left. hand) von A, 
the Multiplicator upon B, Example; Suppoſe 2 
were a Diviſor given to find a Myltipl:cators | 
Set 25 upon A, to 1 upon B, and then againſt 
(towards the left hand) upon A, is 04 the Mult 
cator ſought, , | boy 

By a Multiplicator to find .a Diuiſor: This is but 


tiplicator upon B, ſet it againſt i upon A, and.then 


= 


problem IV. 


E T the Denominator (of the Vulgar Eraction 
Y given) upon A, to the Numerator thereof upon 
| and then againſt 1 towards the left hand upon 

is the Decimal Fraction ſought, 1 

So 5 will be found equal to this Decimal (v/7.) 
s : For, 

As 4 upon A, is to 1 upon B; S is 1 upon A, to 
j upon B. p 

Ab will be. 76; for As 28 upon A, is to . 21 
don B; So is 1 upon A, to. 75 upon B. 

In like manner this Vulgar Fraction (viz.) {4+ is 
qual to this Decimal, viz. 6062 5; for, ſet 960 up- 
n A, to 582 upon B, then againſt 1 upon A, is 
$0625 upon B; and ſo for any other. Et. 


TM 


yin | 0095 TRt 
. Ne 2 = Cs * 7 - ' 
* * 
1 o =y 
C5 : . 1 4 . 4 s 
” 3 - - = # 


Decimal FraBtion being given, to reduce the- 
eme into the known Parts of the Integer. 


hen 


„F. the Deecimal be part of, a Pound Sterling: 
| Set 1 upon B, ce Ny ber of Ty 
ence or Farthings contained in a Pound, upon A; 
hen ſcek the Decimal given upon B, (towarde the 
ft hand) and againſt it you have the 'Shillings,. 
ence or Farthings reſpectively contain'd in the Bo- 
nal bins. >: - air 0 


— 93 


. L * & $ 1 


8 


— —— 


—— —- — > 


| 
| 
| 
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Example: Suppoſe .7625 were to be reduced in 
Sh:llings. . 2 

Set 1 upon B, to 20 (the Number of Shilling ii 
a Pound) upon A, then againſt .7625 upon B, (u 


. wards the left hand) is 15.25, that is 15 s, and ,q 


parts of a Shilling, which is equal to 3 d. 


o 


2. Toreduce the Decimal given into Pence: Sei 
upon B, to 240 [the Pence in a Pound) upon A, th 
againſt. 7625 toward the left hand upon B, is 18; 


the Pence contained in. 7825. 
. But if the Decimal aforeſaid were to be rec 
ced into Farthings. OR 

Set 1 upon A, to 960 (the Farthings in a Poand 
upon B, and then againſt .7625 upon A, is 732; ant 
ſo many Farthings are contained in. 7625. 

Again, ſuppoſe .7625 were a Decimal of an A 
Barrel, to be reduced into Gallons and Pints. 

Set 1 upon A, to 32 (the Gallons in an 1 
Barrel) upon B, then againſt .7625 upon A, is 2. 
that is, 24 Gallons, -and :4 tenth parts of a Gull, 
jon; to reduce this . 4 into Pints ; ſet x upon 
to ð upon B, then againſt 4 upon A, is 3.2 Pint 
So .7625 of an Ale-Barrel is equal to 24 Gallo 
3 Pints and 2 tenth parts of a Pint. 


Problem VI. 


Three Numbers being given, to find a f 
oo in a direct Proportion. 
His is called the Rule of Three Dire®, and h 

the Inſtrument is wrought thus; 45 
Set the firſt Number given upon B, to the ſecond 
upon A, and then againſt the third Number gives 
upon B, is the ſourth Number ſought. 0 


. , 
—— 


ell. l. b Arithmeaick. 3285 


Example : | 8 Quarters of Malt will . 0 
Barrels 9 PAT — Barrels of | ſuch. 
Beer will 22 Quartets 'make ? | 


Set $ upon B, to 20 upon A, and then againſt 22 
pon B, is 55 upon A; and ſo many Barrels will 22 
Nuarters make, and according to this proportion 24: 
11] make 60 Barrels, 28 will make 70, 32 Quarters: 
ill make 80 Barrels, G0. 


problem VII. 


0 three Numbers given, fo find 4 fourth in. 
an inverſed Proportion. aw | 


His is called the Rule of Three Inverſe; in which. 
obſerve, that if the third Number be greater 
han the firſt, then will che forth be leſs than the 
econd, And contrariwiſe, if,the third Number be 
ſs than the firſt, the forth Ml be greater than dhe 
econd'; and in either Caſes the Rule is this 
Set the third Number upon A, the firſt (being of 
tke Denomination) upon B, and then againſt che 
econd Number upon A, you have the fourth up- 


dn B. ö 
Example: F 8 Men do- any piece of Work in 9 


4 AM ; Jn ben many Days'can 12 Men.: do. tbe ſame 
org f- WESTIN BE ; 15.079 ; 


| . T7 1521 [854 > viTL J | 

Set 12 upon A, to 8 upon B, then: againſt gu 

dn A, is 6 upon B. which is the 2 For 12 
en may do the ſame Work in 6 Days, that 8. Men- 

nll do in g Days, | 

C 3 Bur 


4 The Uſe of the Ruls. Seck 

But if the . had been, In how many da 
can fx Men do tho ſame Work ? The Abſwer Mt 
; 127: or, 5 . 78 a- RIG L 1 


A.: 6 upon ; is to 8 upon A, 85 1 9 vpon'B, 
12 upon A. Pld Foy: Hat Fg 


problem VIII. 


Betwixt two Numbers given, to find 4 Men 
Geometrically Proportional. 


E T one of the Numbers given upon C, to the 
I ſame Number upon D, and then againſt the other 
goon Number upon C, is the Geometrical Mean 
ought, | = 
Example: Tet the Numbers given be 50 and 72, . 
fad a Geometrical Mean, &c. E 


Set 50 upon C to npon D, and then again| 
22 upor C, is [0D 5 So 60 is a Geometrical 
957 betwixt $9909 72. Or een | o 

Set 7g upon G, to 72 upen D, and then agai 
50 upon C, is 60 upon D, the Mean: as bea 90 
|. ann 
? Muttiply one Number by-the other, then ext! 
the Square-Root of the Product, this Square-Root1 
the Geometrical Mean between the two Numbers 
givenz thus 72 Muliplied by 30, is 4600; whole 
quare- Root is 60, the Geomorrical Mean between 
coudd jul; [Dh ee 51 0D Un 


a— W 


- * [4 # — 0 
b - 
. 7 ' 4 zo. * 1 
*% * 


. 
1 
. 
E „ 


K. I. N auen. 


* 8 * „ #4 xd 


Problem IX: 
find the Square- Root of any Number ak 


H IE Extraſtion of dives 4 is one of * hardeſt 
Leſſons i in Arithmenick, yet by the help of this 
rument it may be perfornr'd with Jeſs trouble than 

y of the foregoing Problems: For if the Lines 
and D, be apply'd one to another, ſo as 10 at the 
8 of D, be even with 10 at the end of ; I ſay, 
Lines thus apply'd are like a Table ſhewing t 

aare Root of any Number by Inſpection only; for 
inſt any Number upon C, you have the ape ; 
dot thereof Fs & conn, = 


A * 
1 


Note, When the Number given conſiſt of 7, 3, 
or 7 places of Integers, ſeek it in the firſt Radius 1 
the Line C, and ien ir you have the Root = | 
zuir'd upon D. 25 


15909 
- 


Example: Tet 'the Werbe- qitew bb va 6 5 
on t firſt Rad ina or the 'Line'C, - and agai is- : us 
l 2, the Root ſoreg bi. In like manner, | | — | 


1 


. b Ti 1 > Koot J 3 
Aueh. 


2 When the Wel 8 a * of - 
8 Places of 1 ntegers, fi gi in the as n 


on b. Line Co and 2g 2inſt it you haye rhe Root 
p on — 


6 J ia ibe 247 1 * 
r 1 5 — 57 fert 4 . 


Ex 


% 1 ; 


N — 


36% Of eheCube-Row,, Sed 


'Cube-Root 


Example: Let 16 be the Number given, 
I ſeek 16 in the ſexond Radios upon C, and 281 
it is 4, che Root upon D. In like manner, 
: \ 0 


20.25 in the 2d. 5.5 the Re 
Againſt 2304 Rad. up- & 48 upon 
784996 J on C, is (886 | B, 


. 


Problem FE + 
Yo find the Cube-Root of any Numbtr 


| 000.0CO.000, 


YYLace the Lines D and E, ſo as 10 at the end 
D, be even with 10 at the end of E, then 
— any Number upon E, you have the Cy 
Root thereof upon D. Et Contr. + | 

Note, 1. When the Number given cents of 
4, or 7 places of Integers, find it in the firſt Rac 
of the Line E, and againſt it you have. the Cy 
Root ſought. Example : Let the Number givei 
3375: I ſeek this in the firſt Radius in the Line 
and againſt it I find 15 upon D, which is tha © 
hou - 3375, and fo is 212 the Cube - Rost 

28128. 3 
mm When the Number given conſiſts of 2, 5, 0 
E. of Integers, find it in the ſecond Radius u 
E, and againſt it is the Root ſought, Exam 
Suppoſe 35.937 were propounded, find this in 
ſecond Radius upon E, and againſt it is 3, 374 
Cube · Root . D; in like manner is 275 


w 7/7 4 


a0 ]] 2 


28 
* 0 


* 


2 U. Of s Super ficies. 37. 4 


When the Nember & given conliſts of 

places of Integers, Lek it in the third Rats W Ut, 
and againſt it is 2 Cube · Root: Thus againſt 12 
in the third Radius pon E, I find 3 the Cube. 
Root, and ſo likewiſe is $88 the ube-Root of 
Lally. en laces of I | 

La to Know ow min aces of Integers mu 
be in the Cube: Root of any Faxes give,” | 

Put a Point over the vac of Units in the Num- 
ber given, then omitting 2, point eyery third Fi- 
gure "toward the left hand, then tell how many 
Points, for ſo many ee Integer: muſt the Cube- 


Root conſiſt of, 


SECT. IL 
Of a Super ficies. 


„Ae is a Figure incompaſſed about wich 
a Line or Lines, and is either Rownd. or 


ng ular. 

2 A Roumd Figure is that which is contained by 
one Round Line, and is either a Cirele (as Fig. 25 
or an Ellipfis (as Fig. 2. 

. An Angular Figare is that which doth conſiſt of 7 
three or more Angles, from the Number of which 
they are denominated, as a Figure of three Angles i is 
called a Niamgle; of four, a a Quadrangle, & c. 

4. A Triangle is a Superficies com preheadad by 
three Right Lines (as Fig. 3.) of theſe thore are ſix 
Varieties, which I hall bear to mention, enn 
ing all meaſured CY and og Narr 


+4 


P, of, 28 uper ficiet, het n 
＋ is Fi rehe b f 
Ser, e chen or he 


N 6. A Parallelogram is a Vigurs whoſe oppoſite Side 
are parallel, having equal diftances from one another 
in all places, and is either Right or Qblique, _ 
7. A Right-Angled 17 ellelagram is that whoſe An. 
gles are all Right, my 5 either a Square (as $ Fig. 
or an 0blong (as Fig, 

8, The 0 «Sg - 122 Paralltlagram, i is that whole 
Angles are all Oblique, and is wm a Rbornbus (u 
Fig. 7.) or a Rhomboides (as 1 47 

A Trapezium is a Quadrandular Figure, in which 
na two are equal and parallel (as Fig, 8.) 

10. Figures conſiſting of more Sides than four, are 
almoſt innumerable, but-are reducible unto two ſorts, 
Regular and Irregular, either of which are alſo called 
Polygons. 

I 1. Regular Polygons,/ are ſuch, whoſe Sides and 
Angles are equal; they take their Names from the 
Numbers of > wr sides as that of ſive Sides is called 
2 Pentagon (as Fig. 9.) that of hx Sides, an Hexa- 
gon, &c. Of Irregular Polygons tis needleſs to fay 
any thing, they being meaſured aſter the ame m. 
ner ata Fyapegium. 

I ſhould next proceed to fs the Uſe of * Rub 

in the meaſuring of Lines, Superficies, and Solids: 
But in order to this I muſt premiſe, 

1. That every Magnitade muſt be W by 
ſome known kind of Magnitude that is Homage neal (or 
like) to it. A Line is meaſured by a * as! one 
Lineal Inch, Foot or Yard, Oe, 110 
A e5'is mea ſured by a Supericies, as one 
Square or Foot, Cc. A Nl is nieaſured by 
, as = Cubick Inch, one Cubick Foot, Cc. 


And 


G. II. Of a Superficier, 
ind when it is known, m 


Lineal Inches Line, . 

or Feet 2 

vw many Square Dare con- Superfielet, 12 
tained, .Þ 1 OO 


Cubical Jin a i | IE 
Then is the Quantity or Content of either of 
ſe kind of Magnitudes faid to be known. | 
2. That the Meaſures of Capacity: commonly uſed 
England are of two Sorts, one for wet Commodi- 
s, as Beer, Cyder, Wine, Cc. the other ſor dry 
pmmodities, as Corn, Ce. 
And, I here take it for granted, that there are 
ree ſeveral Gallons, whoſe Contents are allowed 
be as followeth, | 


0 2 ; 


Corn 


Ale 282  &.1 FD 
Wire © Gall 555 Sena * 


2724 Inches. * 


— — * — 
— — 


* 


Now from hence are derived the following 1. 
„ ſhewing how many Solid Inches are . 
we of the other Meaſures re ſpectively contained 

them. = 1 — * We — Þ 


' 


*— — —— > — — 2 — 


81 


D aN 74 
J 2001 zi oll, 


* 
. 24 522 2272 


40 By Of s Superficies. Sea. il 


A Tani of Beer · Meaſure· | 


35 Pinus. 
| 70 T 2 [Quart. 1 | 
282 4 |Gallons. 


— Nr, 
144 [ 25 [42 |Bord 


A TAT E of Ale. Meafure. : 


8 

2538] 22 | 36. . 2 |Firking, 
144 
288 


— Ip 

| Pints. 

* 2 [Qsart s. AF 

| 282 8 4 Gallows, N 
2256064 [32 * | Eirkiws. 75 
4712118 64 ent 

[= 256 | 128 2 2 |Barrel, 


By an Act of the Firſt of William and Mary; MX 
Gallons is the Barrel, beth for Beer and Ale, in al 


_ except within the weekly Bills of Mort 


3 


a. II. Of Superfieies. 
A Tas x of Wine-Meaſure. 


+ 
re. 


nches. 

28 7 [Pint. 
57 3| 2" 
231 | 8 | 
arcs] 144 144 
25531 $04 
94941 672. 
910611008 
8212120161 


This Table ſhewy, dach e 
Tericons, 4 Hogſbeads, 14 Rundlets, 232 Gallows, 
pos is Tal ts, 2016 Pants, We $212 fa ＋ ' 
les for r e need 
Explanation. 


*. x 


o& «a. 
; 4. 1 wy * , 


nid 1 i. 
eld { wot 
"7 11617903 


SECT. 


Of a Circle, \ Sec. Il 


— 


SECT. III. 


. Teck. ro 


HE Area or Su rficial Content of a 0 

_ ele is found by the Diameter or Circumj 

rence z I ſhall therefore firſt ſhew * bye | 
ther of theſe to find the other. 


—— — 


Problem I * 


The 88 or Circumference m 4 Cit 
either being given, fo * the re 


HE Circamſotence of cht 


Cixrele whoſe Diameter is 2 l 
Unity (or 1) is* LO T6325 926576, re RE ( 
but for our purpoſe 3.141592, _ 
will ſuffice : Tochesore as 155 to 3.141 692, ſo is! 
Diameter of any Circle to the Circ enge | 
the Inftrument thus: 

Set 1 on the Line A, 2gaioſt EF: BY on ö 
Line B, then againſt any Diameter on ine 

you have the — on the Line B; 54 
contrary, thus: Againſt . | 


Nt. III. Of a Circle. 


— 20 62.3315 
beſe Dia- 30 you have theſe J 94.247 
meters, Circumferences, J 125.663 


50 157-079 | 


\ Or, Contrarlwiſe „den 
20 2 66 
eie 8 30 5 have yy 9.549 
0 erences, Diameters, ) 12.732 
7 C50) N 15.9153 
A8 obe; other. r. 
Problem I. e | 
< . 
e Diameter ol any Circle being fo * 
„ Area, (sr LA f 75 in Tbs 
in 4 or Wine- l. be 
1. 1 the whale diele . — 


HE Area of a Circle is equal to the Fa, or | 
Rect Angle of half the Diameter into half te 
eumference; that is to ſay, if half the Diamete 1 | 
mp lied by iche Circumſerence, the | 

the Ares. Yr £ 38121100 o gf | 
Thus, whey the HDümstef 15 „che Circumferencs | 
141592, the half of this is 1. $30796, Which 
Itiplied by half the Diameter (vix. 3) the Product U 
Il be the Area of that Circle, whoſe Diameter i I, 
() +785 398. Me 


The * 


Of a Cirele. Sec. III 
The Area's of all Circles are in proportion one t 
2 as the Squares of their Diameter: (2.22.0 
Euslid.) 
Therefore, As the Square £ the Diameter of « 
Circle is to the Area of that Circ 
So is the Square of the Diameter of any other Circ 
to the Area thereof. 
In the Cirdle e the Diameter i i 
and the Area . 785398: Now the Square of 1% 
ing but 1, it muſt dold: As 1 is to. 785398, — 5 
the Square of the Diameter of any Circle, to the | 
rea thereof, So 785 98 is a fixed Multiplicator; 
and if an Unit with Cyphers be divided 9 
785398, the Quotient will be 1.273245 a fix d Din: 
ſor; and by either of theſe fix d Numbers the Am 
of any Circle may be found, either by Multiph 
fer bo or Diviſion. For if the Square of any _ 
ter 


| Multi lied 784298 
Divided 5 of 2225 eln. 


the Area in Square Inches, Feet or Yards, accordi 
as the Diameter was meaſur'd'by Inches, Le. 
| * — with more expedition * the Inſtru 
us: 
Set 1 ( Diameter) _m_ the Line D, _— 
2 Area thereof) u __—_ 1 
The Rule being thus ſet, the Lines are like 
Table of Circles Areas to all Diameters; for againl 
any Diameter upon the Line 1 you haye the * 
thereo! upon C. Sit 


g. III. Of 4 Circle. 45 


3 Let the Hane; be 20. 


— 


Set 1 upon D/ to 785398 upon C, and then a- 
ainſt 20 upon 5717 is 314-159, the Area required upon 
; and as the Rule now ſtands, I alſo find, that i 


The Dia- the nn] 86 87 [nehes, 
EET 48268 


Contrariwiſe, when the 


Ae the Diame- 19541 


EEC. 


400 22-56 - 
500 25.23 


2, For the Area in Gallons, wo_ 


The Area in Inches divided by 282 or 23 1. gives 
he Area in Ale or Wine-Gallons reſpe&ively, and 

o for any other Meaſure expreſſed in the former 
ables; but without knowing the Area in Inches, 
Area in Galſors may be found thus: Divide 
785398 | 


282 ⁊ the Quotient ada 
wins IT footed W. G. 

The Quotients abs. the Area of a Circle, whoſo 
Diameter is 1, in Ale or Wine-Gallons, and are fixt 
Multiplicators for finding the Area of all, Circles in 
ither of theſe Meaſures; for if the re of the 
* of any Circle be .multiplie&by either of 


theſe Numbers, the Product Area in Ale or 


46 Of a Circle. ib n 


3 If you would effect this b Diviſion, the fey 
Diviſors are thus found : Maltpty the Diviſor 
_— the Area in Inches, vi. 6 | 


Sy $63 he Pradad: 359-05 40. 
1 231 will be 294.11 SW. G. 


The Products are the Diviſors * And 
quare of the Diameter of any Circle divided bo 
of theſe, quotes the reſpetive Area, 
Having thus found the ſeyeral fixed Multiplit 
| and Diviſors for finding the Area of a Circle in — 
| and Gallons, I ſhall here repreſent them all tc 


in the following Table. 


- — — — 
* 
1 


le-Gallons, A 2599? 
ipe-Gallons.' 03298 7 


TYA 7 10 728 700 | 
"Bat the Area of any „Circle 3 roare nd 
found. by the help af certain ſt Numbers; call 
Gage- Paints, and theſe fixt Numbers are the Dian 
ters of thoſe Circles, whoſe Content at one Jn 
deep is equal to the-re Gallon to whie a 
belong; thus the Gage, Point Forithe Ale Gy 
18.95, which is the Diameter of that Circle, . 
Content is 232, the Square Inches in the Ale, Gal 
Tue ſeveral Gage-Poinrs, are the Square 
the Diviſfors lat mentioned, and by the Raul are 
found at once by the Eo 
Arn . 70 299 Nd 


rh At Aa 


2 FLY 162791 nolla Ol . 


8 ——— ˖C———————— 


K. III. | of 4 eren. 


Againſt 92% are . bes 
ſe Diviſ. — 1 
n C, 294.11 17.15 J W. G. 


= which are ſet the Letters TI and w. g. upon 
e Rule. 

Now by theſe Gage- Points the ng of any ca- 
ay be thus found. 


For A Gh, ke Day 


Set 18.95 (the Gage-Poins for Ale Gallons) a = 
x yw C, then againſt any Diameter pos D, 
e the Area 

So if the Ne 40 Tnihes, the Ares * 
4-45 Ale-Gallons : And 15 Rule deing thas fee, 
Lines are in eſſect x Table of Circles Areas: For 
a that antenne r 

| W 


> e 0 15 
4 7 242 22 L 


f of 


The like for wins Colon, 12 0 proper Gage- _ 

hint. a 

Mie, When the Ares of any Ctrele is fought in | 

SEN if the * be more than Wers 
eſs than 100 the Gage; Peiat v _ 7 

the beginning of of C3 8 ben e ful 4 Der, 0 

om the G e- Point to 100, upon. D, you have the 

rea upon C. Thus the Rule * 

allons, you vill ind thas when the 1 a 04 | 


j 
' 


—— — — 4 „K i. — 
1 


The Uſe of the Rule. , Sed. 


300 2.507 
400 the Area ( 4456 8 


48 


Diamet. is 60S will be 210.026 Gallons 
105 27.851 


- 


I * 
. 


| | When the Diameter is leſs than the Gage-Poidi 
more than 100, then ſet the Ge- Point to x, in 
middle upon C; then againſt theſ / 


Diame- (157 you have . 6277 
ters up- | 13 > theſe Area's $97 A. G. 
on D, (105 upon C, L278 5 
And without moving the Rule, if 10 at the l. 
ginnipg of the Line D, be 160, the Area againſti 
will be 27.851: So againſt this Diameter, vi 
200, the Area is 111.4 Gallons, againſt. 300, it. 
250.7, and ſo on to 600 Inches Diameter, : againl 
which you have. 1002.6, Ce. by this you ma 

ther obſerve, that if the Diameter be increaſed y 
Tens, the Area will increaſe by Hundreds: Thu, 

7® | Ys 47 "Yo 


* ? 


| 3 105 2787 * 
| t Joo (: 27.851 8 
| | Diameter 5 60 (0.026 Galen 
* 600 | q 1002. 6 7 C 2 5 x 
\ The like for Wine-Gallops by the proper G 
Point. % io 78 1 28 e 
Taſtiy, To find any part of the Area of a Circle, i 
fy 165 1 Ale or ane allons, 7 | * 
Set the Gage- Point to +, 2, or any other part of! 
then againſt the Diameter you have the like patt( 


ct. III. . Of a Cirele, 49 


le : Let it be required to find the third part of 
oy the Area of if a Kae, in Acne. 


Set the Gage-Point to + of , vi. +333, hen 
zinft any Diameter you have 7 of the Area; thus 
zinſt x00 is 9.283, which is : of 27:85, the 
ole Area. 
nderſtand the like for Wine. Gloss Ale or 
r- Barrels. 


problem III. Fig. 2. 


to Diameter: (c d and ef) of an =. 
lis, being given, to find the Area or Con- 
tent in Ale-Callons. | 


\ S the Square of the Diameter of a Cirdle i is to 
the Area of that Circle; ſo is the Rect-Angle 
Produ of the greater and leffer Diameters 
ipſa, to the Area thereof. Therefore multiply. 
greater Diameter by the leſſer Diameter, then 
t Produtt multiplied or divided by the fred 
ltiplicators or Diviſors given (in pages 46 and 
) gives the Area in I „Gallons or Barrels; 
or ing to — oy ber made uſe of. 2 
Or ehus, (by Problem VIII. I, a Geo- 
trical Ms Proportio RR 2 ater and 
r Diameters, or this this Means is the Diameter of 
whoſe * js A to the Area of the 
P 


* 


N 


30 of @ Triangle. Sec. i 


the leſſer e f, 50; by the foregaing Rule, the Ge 
metrical Mean between them will be found to 
60, the Diameter of a Circle equal to the Ill 
and the Area of a Circle, whoſe Diameter is | 
be found to be 10.02 Ale-Gallons. But the Axel 
4 Ellipfis may be more eaſily found by the Ru 
thus; 
Set 359.05 apo B, to one of the Diamerers ( 
| *poſe 50) upon A; then againſt the other Diamen 
72 _ B, you have the Area upon A, which 
this Example will be 10.02, Ale-Gallons, the Ct 
tent of this Zllipſs at one Ineh deep: The like u 
be done for Wine-Gallons, if inſtead of 359.05, 
take 249.11. 7 


Let ref os Diameter cd be 72 Inches, 


— 


9 Problem IV. 


To find the Area or Content of @ Triang 
« « #24 

en Right-lined Triengles, Mutriply balf the 1 

eſt 814 6 the Perpendicaler (ala a 

neareſt Diftance from the Baſe to the o 


gle ) or Multiply balf rhe Perpendicular i 1b 
Baſe ; the Prodad wil be the Area required. = 


Example. Let Fig. 3. repreſent a Triavf 
Back or Cooler, whoſe longeſt Side 4 b, is 2601 
ches, and the Perpendicular Line , 110 Ind 
the half of ab is 130, this multiply*d by 110, f 
14300 for the Area in Square Inches, and ch 


ect. III. Of « Parallelagram. 5 


by the Rule at one Operation, thus : 

Set 282 upon B, to 130 upon A; then againſt 
o upon B, is 30.7 upon A, the Content as be- 
-- 


To meaſure Quadrangular Figures. 
Problem V. | ; 
any Right-anghled Parallelogram, be it Square 


including one and the ſame Angle, is tqual 
to the Area or Content. OST ec ulm 


poſe each be 138 Inches; this multiply'd by it 


= — 4 1 7 * A 
det 282 upon to 13 | ** a; 42 
5 B, 5s 67.53, the Area in Ale Gallons , one Ji 
e TA | 


2, Example, Of an oblong (Fig. 4.) 
uppoſe ns, 130 Inches, and u, 180, the Pro- 


d of theſe (being mukiply'd) is 23400, the Area 
nches : But for Ale-Gallons, ſet 282 upon B, to 


Vallons, the Area required. 
D 2 


- 
» * 9 
> 
. 9 = 
: : 0 W 
© of = 
9 * 


ded by 282, quotes 50.7, the Area in Ale-Gallons: 


z 


or Oblong : The Product of any two Sis, 


I Fig, 5. the Sides ö f and i E, are equal; ſup- 2 
, is 19044, the Area in Square Inches ; For the 


d upon A; then againſt x30 upon B, is $2.97 


ö ' 


, 


of 8 Parallelogram. IF nag 


32 
Problem VI. 


In any Oblique- Angled Parallelogram (be it 
Rhombus or a Rhomboides) Multiply | 
ſborteſt Diſtance between the two lang 
Sides, by one of the ſaid Sides, the Produbt 
the Area in Inches, 


x. Example. Of a Rbombu (Fig, 7.) 


C Uppoſe the Side p t, were 130 Inches, and | 
diſtance q y, 108, theſe multiplied, the Prodi; 
= be 14040, the Area in Inches: But by the f 
thus: 
| As 282 is to 108, Sv is x30 to 49.78, the Ae 
Ale-Gallons at one Inch deep. „52 „ 


2. Example. of a Rbomiboites (Fig. 6.) 


Let the Side xx, be 260, and the Diſtance 
108, the Product of theſe is 28080, the Are 
Inches, By the Rule: 1 
Set 282 upon A, 10 260 upon B; then againf | 
rpon A, # 99.57, the Area in Ale -Gallons. 


| 


8. 


ct. III. Of Parallelogram. 93 


— 


Problem VII. Figure 8. 
To find the Area or Content of a Trapeziums 


Right Line drawn from one of the Acute Angles 


to the Angle oppolite (as the Line a b) will 


ivide the Trapezium into two Triangles, the Area's 
f which are equal to the whole Trapezium, and may 
de found by the 4th Problem of this Section: Or 
hus; Multiply the Sum of the two Perpendiculars 
fe ind cr) by the half of ab, the Product is the 
\rea of the Trapezium. This is ſo plain, that it 
deeds no Example. © 1 
All other irregular Right-lined Figures conſiſting 
ff more than four Sides, mult be divided into Trian- 
ples (which will be ever leſs by two than the Number 


df Sides) and then the Area's of all thoſe Triangles - 


re equal to the Area of the whole Figure. 
Problem VIII. 


The ſides of any Fx pro Polygon being gives; 8 


to the Ares, 


* any Regular Polygon, multiply half the Sum 24 
of the Sides by the Perpendicular (or neareſt Di- 
ance from the Center to ane of the Sides) the 4 


roduct is the Area. . | 

Example: In a Pentagon (or Figure of fire equal 
Sides) as Fig. 9. \ 

Suppoſe each Side be one Inch, to find the Perpen- 


dicular (C A) we have given AB 5, and the 
Angle at C= 36 d. 2 | 
. Thers- 


* » f o 


54 Of Regular Polygons, Secd. l 


Therefore, 
| | h Lg. 
As the Sine of C = 36 4. Co. Ar. © 2307: 
Is to the Side AB. 5 0 693g] 
So is the Sine of B= 54d 9.9079 
' T> the Side C A= 68819 851 


which is the Perpendicular ſought; and this. 689 
multiplied by half the Sum of the Sides, viz. 2: 
the Product is 1.72047, the Area of a Pentag 
-whoſe Side is one Inch; and by this method 1 U 
the Area of all the other Polygons which are exp 
in the — ws Kany In the firſt Column of whit 
you have the Names of the Polygons; in the ſecc 

their Area's in Inches; each of which being dixid 
by 28 2, quotes the Area in Ale-Gallons, Which 
the Numbers in the third Column; and in the 4 
and 5tþ Columns you have the reſpeRive Diviſon 


a 


Name 


of Regular Polygons. | 58 


Diviſors. 
the Area's in \Being the Square 


when the Side u one Ares it one Inch or 
Inch, "h one Gallon, | 


Inches. Ale G Gall. an. | Inches, Ale Gall 


433013 0153 52. 309401 651 4 
etragon 1.000000 +003546 (11000000, p 2.000 
Pentagon 1.720477, .006101 581234 en” — 
Hexagon þ 593076, 0092130 3849 08.342 
Sf 0128864] 275182 77.601 


828427 .0171221] -207107] 58.404 
181824 0219214] .161764] 45.618 
694 209 027 284: 122996 36 651 


ele To , TAN ENTEY'Y 2 wy... 


Octagon 
Nona gon 
Decagon 
Nom having the knw (both/i in Inches and Ale- 
allons) of theſe Polygons when the Side is Unlty, . 
he Area of each may be readily found, the * 


g given: For, 


As the Square of 1he Side of any . ; 1e the 


Area of that Polygon ; 
So js the Square of the Side of any other like Polygon, 
to the Area thereof : Therefore, 


If the Area of any Polygon (expretied | in the Tas 
le) be deſired, in Inches or Ale. Gallons, 

Multiply or divide the Square of the Side by the 
eſpetive 1 „4 or Diviſor, the Product or 
Qotient will be the Area ſought, 


Example: For the Area in Inches, ſuppoſe the 
dide of a Pentagon 554 Inches; the — is 


2500. 


Inches and Gallas the Sides whey the! 


= 
La 
= * 
” > 
- „ 
— — — — — . 
. — —— — 


— — — — — — — 
- — 2 — — — = 


= 


56 Of Regular Polygons. Sect.! 
2500. This multiplied by 1.726477, or divid 
by .581234, gives 4301.2, the Area in Inches. 

For the Area in Ale Gallons, Tf the Square of; 
(viz. 2500) be multiplied by .o06T01, or diyid: 
by 163.908, the Product or Quotient will 
15. 252, the Area ſought, : 


To find the Side by the Area given, 


Multiply or divide the given Area by the ** 
Multiplicator or Diviſor; the Product or Quotie 
will be the Square of the Side, whoſe Square - fu 
is the Side fought, - l 
I has the Area of a Pentagon is 15.252 Ale- Gallo 

This muttiplied by 163. 908, or divided by. oo610 
gives 2500, whoſe Square · Root is 50, the ſide ſoug 

But the Lines C and D, will eſſect this v 
much more expedition; for at once ſetting of 
Rule you have the Area in (Inches or Ale-Gallon) | 
any given Side, or the Side to any Area given. 
Ex 


ample : For the Area in Ale-Gaſſons, et 
upon D, to (the Area in Gallons when the Side 
1, viz.) .o26101 upon C; then agaifiſt any Sid 
upon D, you have the Area upon C, and the « 
trar y. >» IS 
Thus againſt 30 upon D, is 15:25 2, the Are 
Ale-Gallons; Alſo againſt 22 Gallons, an Art 
upon C, you have 6o the Side upon D, G . 


8E CI 


Sea. V. Of a Priſm. | | 57 


— 


SECT. Iv. 


Iz Uſe of the Rule in the Menſuration- of | 
Solids, and firſt of a Priſm. 


Priſm is a Solid contained by ſeveral Planes, 
two of which being oppeſite, are called the Baſes, 
and theſe are equal, Parallel alike, and alike - 
ltuate; but the other Planes are Parallelag rams, in 
which a Right Line may be every where applied from 
Baſe to Baſe: Under this Name Priſm is comprehen- 
ed that Solid of two Circular Baſes,  uſually-caltetd . 
Cylinder, * , 1 „ AIR 


SO 


* 
2 ————— 


Problem I. en 
To find the Solid Content of a Priſm. Vi: 


N Al Ultiply the Area of the Baſe by the Perpendiculae- | 
Height, the ProduR is the Content ſought.” 


Example: Let Fig. 11. repreſent a Brewer's Tun, 
the form of a Square Priſm, whoſe Baſe g, h, k, i, 

equal to Fig. 5. eaob Side Ty 138 Inches, and the - 
erp:ndicular (s i) 30 Inches, bow many Ale-Gallons « 
Beer-Barrels will this Tun contain: 4 


7 


4 


/ 


D. 5 - Seb 4 


38 OF Priſm. Sect. IV. 
Set 282 upon B, to 138 upon A; then again 
138 upon B, is 67.5 ps upon A, the Content in Ak. 
Gallons at one Inch deep; this multiplied by 30, the 
whole Depth, gives 2026.02, the whole Content in 
Ale-Gallons ; this divided by 36, quotes 56.283, the 
Content in Beer-Barrels, - : © 
The Fraction. 283 (being reduced) is 10 Gallon, 
and . 188 parts, For, | | k 
| As 1,000: 36: :. 283: 10.188. 


' 2, Example. Of a Round Priſm or Cylinder. 


Let Fig. 12. repreſent a round Tun, whoſe Dis. 
meter (ao) at Top is equal to (s y) the Diameter u 
Bottom, each being 120 Inches, and the Altitude 
(e x) 36 Inches: How many Gallons or. Beer - Barrel 
may this Tun contain? Firſt, for Gallons. 

Set the Gage-Point (ag) to 36, the Tun's Depth 
upon C, then — 120 the Diameter, upon D, 
is 1443.6, the Content in Ale - Gallons. 

2. For the Content in Beer-Barrels: 1443.6 di 
vided by 36, quotes 40.1, the Content in Barrels, 


Suppoſe I come to this Tun, and find the Liquor ꝙ Tack 

| — deep: How many — then contained i 
the Tun? 

Set the Gage- Point to 93 then againſt 120 is 360.9 


* 


Sec. v. Of « Cylinder. 59 
Problem 11, 


The Diameter, Depth and Content of any Cy- 
lindrical hay any two being given to find 
tbe Tbird. 


IN this Problem are three Mite all refolred 
at once ſetting the Rule, 


1, By the Depth and Content, to find the Diame- 
ter. 

Example: oſe the Depth 40 Inches, and the Con- 
tent 1800 Ale-Gallons, What # the Diameter ? 


Set 40 the Depth upon C, to the Gage- Point _ 
D: Then againſt 1800 the Content upon C, 
127.1 Inches, the Diameter ſought. . 

2. By the Diameter and Content, to find this 
Depth, without moving the Rule: Say, 


As 127. 1 the Diameter, | DY 
is to 1800 the Content; ©. CC. 
$ is the Gage- Point, en JD 

to 40 the Depth C 


y the Depth and Diameter to find the Cone 
p a, * Rule anding as before : Say, 8 2 


As the Gage - Point, 
is to 40 the Depth; ; 

is 127.1 the Diameter, 
to 1800 ws nne, | 


= _— — 


* 
— D 
« 
0 * 
3 
« 
, | f D 
- - : * &” . 
* ” - 
ö N | C 
a + LF # + #& 3 » 
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$2 TY Of a Sphere. 1 des! 


Note, As a Circle is the Baſe of a Cylinder 
round Priſm; ſoa Triangle, Quadrangle, or ar 
other plain Superficies, may repreſent the Baſe aft 
Priſm; for if there be Planes ereRed perpendicil: 
upon the Lines which incompaſs any ſuch Superhcis 
they will generate a Solid which may be called 
Priſm; and the Content of any ſuch Solid is gotta 
by multiplying the Area of the Baſe by the Altitudt 
or diſtanee from one Baſe to another. 235 


_—_ 


— 


The Uſe of the Rule in the Menſuratin 
of a Sphere, and its Fruſtums. 


Z Problem I. 


Tube Diameter of a Sphere or Globe being. gion 
in Inches, to find the Content thereof it 
Tnches or Gallons, both Ale and Hine. 


8 Sphere is two third Parts of à Cylinder, 
A whoſe Diameter and Altitude are qu, 


the Diameter of the Sphere. 

But if the Diameter and Altitude of @ Cylinde 
be 1, the Area of the Baſe, which is alſo the ſolid 
Content (for 1 doth not multiply) is :.785 399! 
Therefore; of .785 398, wiz; 623 598, is the Cor 
tent of a Sphere, wheſe Diameter is Unity or 15 . 


dect. V. Of « wn. | 61 
Moreover, , all Bodies are in proportion one to 
arother, as the Cube of their like. Sides. Thete- 


fore,. 


As the Cube of the Diameter of any Hine, a 
the Content of that Sphere; 

So is the Cube of the Diameter f« any other 12 to 
the Content thereof,” © 5 


Now if the Diameter bo 4 I, | the Cube ted is 
but one: Thereſore, 


TY i 


As 1 is to 5236983 T 
Si the Cube of the Diameter of mp Sphere to 
the Content:. 9. 


© 
t + 


Example: Tet the Diameter of « a Sphere 15 * 
— and the Content ied in Solid Inches, | 


By the Lines D and. c, on the Rule, the Cube 
of 20 will appear to be $020 ; this multiplied by 
723598, is 4188. 78, the Content "_— 


For the Content in Gallons. 


If .523598 be divided 


3. 7 282 0018567 7 the Con- 7 A. G. 
By 5231 $quotes3 «002266 tent in SW. G. 


Now if the Cube of the Diameter of any Sphere 
be multiplied by either of theſe Numbers, the Pro- 
act will be the Content in Ale or Wine-Gallons 
elpectively: Thus, the Cube of 20 the Diameter. 
viz.) Sooo, multiplied by ,001856, is 14-348 the 
Jontent in Ale-Gallons and the like may be done 


or Wine. 
But 


62 Of « Sphere, Seat. Va 
But the Content of any Sphere may be more res 
dily found by the Inftrament, Thus 

Set 1 upon D, to .523598 2 E; then againt 
any Diameter upon D, is the Content upon E: 5 
againſt 20 (the Diameter aboye- mentioned) upo 
D, is 4188.78, the Content in Inches, as before: l 
like manner, if the Diameter were 30, the Conten 
will be 14137. 14, Oc. e 


For Ale-Gallons thus J 
Set 1 upon D, to 001856 upon E; then 14 
any Diameter upon D, is the Content upon E; 


againſt 20 upon D, is 14.84, the Content as be 
fore; and without moving the Rule, I find tha 


if the 
Diame- 5 30 T the Con-F 50.13 
[ tent is L11878 $ 4-64 


ter be 2 40 


MS” 


ct. V. Of, 4 Sphere. ; 63 1 
problem II. 


Lving the Altitude of the Fruſtum of a Globe, 
togetber with the Diameter of its Baſe, to 
find the Altitude of the ot ber Fruſtum ; or 
(which is all one) the Remainder- of the 
Globe's Axis. | 


The RULE 2, 


vide the 1 the Semidiameter 4 the 
Fruſtum's Baſe, . by the Altitude of either 

e Fruſtums, the Quotient will be the Altitude of the 
ber Fruſtum. ; | | 


= —-8= Oui TT = 


= Þ er = 


Example. In Fig, 10. let cb, the Altitude of the 
uſtum, be 6 Inches, and de e, the Diameter at the 
Waſe, 24, the half of this (viz. d c) is 12, which 
quared, is 144, this divided by the Altitude be, viz, 
, the Quotient is 24, equal toc s, the Altitude of 
e other Fruſtuyzy, Note alſo, that a Geometrical 
ean Proportion between @ c and cb, is equal to 
4, which doubled, is de, the Diameter of the 
ruſtum's Baſe, | 


1 


oy. 


Pro- 


64 Of a Sphere, Sect.) 
Problem III. | 


Having the Altitude of the leſſer Fruſtum . 
Sphere, and the Diameter o 8 . ko fal 
7 the Content i in Inches or oa WF - 


Moy the Square of half the pümedre 
the Baſe by three times the Altitude; and 
to this Product add the Cube of the Altitude, the 
Sum multiply'd 


523598 7 Gives the Con- Inches. 
B 71. 5235982 tent in Ale. Gall. 


Example : In Fig. 10. letd c e, the Diameter i 
the leſſer Fruſtum (cd be) be 24 Inches, and c d in 
Altitude, 6 Inches; What i is the Content in ſquar 


Inches? 


ce ſquared= 144 4 
3 times bc= er: 
1162 * 
144 
2592 
Cube of be = 216 | 
— — U 
2808 


2808 multiplied | 
Content. 


52398 1470. 263, Ine. 
By 5185873 * 521377 A, G, 


Sea. VL Of a Pyramid. 2. 

The Content of the leſſer Fruſtum taken from the 
Content of the whole Sphere, leaves the Content of 
the greater Fruſtum, 


_ 3 _— * 


— * 3 — 


er 


The Uſe of the Inſtrument in the Menſuration 
of Pyramids and their Fruſtums. 


Pyramid js 4 Body contained under ſeveral 
Planes, ſet upon one Rig hi- lia d Baſe, and 
meeting in a Point at the Top, which is called 
he Vertex, alſo in. zach of theſe Planes a Right Line 
ay be every where applied from the Baſe to the Ver- 
ex, - So ESTI OD. » ev v5 
And under this Name Pyramid is comprehended 


hat Pyramidical Body (whoſe Baſe is a Circle) com- 
monly called a Cone. My 45" 


Problem. 8 
To find the Solid Content of a Pyramid. 


Pyramid is one third part of a Priſm, which 
hath the ſame Baſe and Altitude. There- 
ore, | 


Multiply the Area of the Baſe the Altitude, 
Ir + of the Area by the wbole nat % either Caſes 
be Product will be the Content of the Pyramid. 


A 


Ex- 


be ; 


66 Of a Pyramid. Sect. Vl 
1, Example. 


In a ſquare Pyramid (as Eig. 17.) ſuppoſe tis 
fide of the Baſe x p, be 112 Inches, and the Alt 
tude 7 s, go Inches, what is the Content in Al 
Gallons ? 


Set 282— - TuponF'to 112 Tupon 
then againſt cy B Zis Fra A, 
the Area of the Baſe in 1 Thes ſet | 
upon A, to 30 upon B, and againſt 44-492 upon 4 
is 1334.46, the ntent in Ale-Gallons, 1 


1 
j 


E. 2. Exampfe. 
There is a round Pyramid or Cone (as Fig, vl 
100 


"ſuppoſe the Diameter at the Baſe 4 » 6, 
Inches, and the Altitude » x; 180; How many A 
Gallons may this Cone contain ? es 

Set the Gage Point for an Ale - Gallon, to + of tit 
Altitude (viz. 2 C: then againſt 100 uf 
D, is 1671, the Content requi 


—. 
N | | N 
\ 


ect. VI. Of a Pyramid. 67 


Problem II. 


o find the Solid Content of the Fruſtum of 
2 Pyramid. 


4 
Dr the Rules ' aforegoing, find the Area of the 
greater, 242150 * 2 Baſe. 7 

2. Find 4 Geometrical Mean Proportion betwixt 
eſe two Area sx. | 

3. The Sum of theſe tbree Numbers being multiplied 
oe third part of the Altitude, the Produſt i the 
1 nent of the Frullum ſought, 

Example, Let ace (in Fig, 18.) repreſent the 


ruſtum of a round Pyramid or Cone, 4 o the Dia- 
eter of the greater Baſe is 108 Inches, ce, the 


oF {meter of the lefſer Baſe, 8 1, and n u, the Altitude, 
1 6 Inches, to find the Content in Ale-Gallons. 


1. Set the Gage-Point to 1 in the middle of the 
ine C; then againſt 108 upon D, is 32.48, the 
rea of the greater Baſe in Ale-Gallofis, 4 
2. Set the Gage-Point to 1 at the beginning of the 
ine C;. then againſt 81 upon D, is 18.27, the 


rea of the leſſer Baſe. oe Bhs a 
n. D; then as 
trical 


3. Set 32.48 upon C, to 32.48 u 


inſt 18.27 upon C, is 6, the Geome! 
ean between the two Neck e 8 14 


the Area of the gueater Baſe . 22:48 
he Area of the leſſer is — — — 


Pi Geometrical Mean betwixt the 2 Area's is 24.36 
The Sum is dd = Jet 
anc: This 


» 
* 


68 Of Gauging of Tuns. Sect. VM 
This multiplied by; of the Altitude (viz, 1 
gives 901.32, the Content of the Friſtum ſought, 


Or by the Pen thus : 


1. Square the Diameter of the greater Baſe, 

2. Square the Diameter of the lefler Baſe, ' 

3. Multiply one of theſe Diameters by the 

ther. To this Product add the two Squares, u 

multiply the Sum by the Altitude: The laſt P 

_ divided by 1077, quotes the Content in / 
. KIALIIONSs | | 


— A — 
— „* 2— 


0 a a 8 E C T. VII. | 
The Uſe of the Rule in Gauging of Brewer's | 


| FF Heſe Veſſels are in ſeveral Forms: 
moſt uſual may be conſidered under ſome 


44. theſe Varieties.” : 


I. Such whoſe Baſes are equal. 2 Y 


And if the equal Baſes be alike (that is, bi 
Round, both Square, Cc.) and Parallel, and f 
Sides of the Tun ſtreight from one Baſe to the oth 
theſe Tuns are called Priſms, See Problem J. 
thi, Section. | 


& # * 
« ws - + 
_ $ 
* - 
* - , 
. = 9 
* 


G. VII. Of Gauging of Tas, '-: 
II. Such whoſe Baſes are unequal, 


1. If the unequal Baſes be alike (ſuppoſe both : 

aangular Parallelograms, both Elliptical, Ce.) 

rallel, Proportional, and alike ſituate, and the 

des of the Tan ſtreight, ſuch Tuns are the Fruſtums 

Pyramids. See Problem II. of this Section. 

2. If the unequal Baſes be unlike, ſuppoſe one 

und, and the other Elliptical, or if they be alike 

t not proportional, or if they be both alike and 

oportional, yet if they be not alike ſituate, the 

un is called a * in which tis ſtill ſuppoſed 

e Baſes are parallel, and Sides of the Tun ſtreight. 

e Problem VII. Io 3 

Note, When the Baſes are proportional, it will 

As the * of the greater Baſe, is to the Length 
of the leſſer: | | | 

$1 is the Breath of the greater Baſe, to theBreadth 
of the leſſer. | © <4 

And the Baſes are ſaid to be. alike fituate, when 

te Length of the greater and leſſer Baſes are both 

a the ſame Plane. + 


* 


| of 


then 


Pro-, 


= | Ganging of 7. ant. Sea. VI 


Problem I. Fig. "; hb 


There is a Tun whoſe Baſes are bath 1 1 
rallel, and Square, each Side 
being 138 Inches, and the Depth 21 ks 
what is the Content of this Tun in Ale & 
lons? Anſwer, 2228.62. For, 


BY 282 upon B, to 1 1 then again 
138 upon B, you have * A, the Ct 
tent at one Inch cep; this mu tip ied by the whe 
- ay Viz. ; 33, gives 2228.62, the a ql 
Se ＋＋ D, (the To Depth) up 
t 16.79 upon D, to 33 (the un's 
C, then againſt 138 upon D, is 2228.62 apos Cy 
Content as before. 

Wote, 16-79 is the Gage- Paint for care Veſt, 
it being the quare-Root of 282, the Inches in a 
Ale-Gallon, 

It is 12 ive more Examples of this or 
Tuns; for let the Baſes be in any Form whatſoerey 
if the Tun have the Qualifications aboye-mention' 
the Content is found by multiplying the Area of (it 
Baſe by the Depth; and if the Baſes are round, 4 
in moſt Tuns they are, the Content may be found 
at one Operation, as bath been ſhewn i in the I, and 
II. Problem of dect. IV. 


N. VII. Of Gauging of Tuns. 71 


Of Tuns, whoſe Baſes are une ual. 
problem II. Fig. 16. 


'e is Tun (a 2, b, Gl, e, f, 1 h.) whoſe 
Baſes are Rect Parallelagrams, Un- 
qual but Paralle Ed alike — and the 


ide P (da) the Length of the grea- 
"i Baſe, is 00 2 and 12 755 Breadib 
ch e) the er Baſe 85, 


ol an, 5 3, 2 Th. ou of 
the Tun 20 Inches : How ' many Ale-Gallons 
may this Tun contars F: 


on all Tuns of this fort, this is ee 
ule, 


e the Area of the greater , the Ares if the 
| ſer Baſe, and a — an Proportional be- 
x: the o Ares: LE rn 
plied by ine hr pare of the Iota | 


ment. 


Example either the ww Lines A and | 
2 ks "I 


1 6 
. 
', 


7 — — — — oo eas — — ————  - 


72 Of Gauging of Tum. Se. VI 
As 282 is to da 100; So is de $oto 12 
the Area of the greater Baſe, vit. N 


As 282 is to he 85: So is bg 68 co they 
Area of the leſſer Baſe, | 20.4 


1 Geometrical Mean between theſe : 
two Area's will be found — =O 241 


VIII. Sect. 1.) to be 22 — 


The Sum is — — — — — 74 


This multiplied by one third part of the Tu 
Ga th, viz, x0, gives 729.76 the Content in 
allons. 


problem III. Fig 16. 


There is a Tun 3 & (ilk m the 
ter, and n q o p the leſſer) are both E 
cal, Paralle 22 and alike 2 ; 

the greater ond leſſer Diameters of each l 
being equal to the Lengths and Breadths 7 th 
- Baſes of the former Tun, and the: 
ſame ; 3 How many Ale-Gallon will ths Th 
contain F 


His Elliptical Tun may be matic to bo 
ſcribed in the Tun, whoſe Content was jou 

the laſt Problem; all the given Dimen6bon # 
8 ſame in both, and the peration will be 6 
ſame too; for the frtTerm i in the Proportion we tu 
359.05 inſtead of 282. See the Wor 


* 
- 


359.05 is to ## 200 ; &i Tm 80 
10 the Area of the grauer N 


„ 22 242 * 
to the Area of the fer Bu 14060 | 


216 


Area's will be found (by Prob. III. 18.98 
Sect. I. 0 1 be - _—_— 4 
11 une iy GILL 
The Fanny F$ LAY eee Lk 


e Geometrical n The np * * 


It 


This mulviply'd by one third part of the Dept | 
7. 10, b ee Der _ 
od in—Ale-Gal 


* . 
4 —— — we „„ 2 ˙ —S 7 "1 


Problem 15. K bee F 2 


5 — TC 


tere is @ Tam ( a Fig. 17 ) whe Baſes & are 


the greater Baſe, is 108 Talhes, (r 69 the . 
Side of the leſſer Baſe 93, and the Depth, (sa) 
30 laches, what is the Content in Ale- Gal. 
lons ? 


. - E + Gene the Fruſtum of a Pyramid 
y the General Rule in Pro- 
m I. of * Sen Or thus : 


- f Pa | 


* 


a VII. Of Gauging of Tu W 


both Square,” bar-unequal* (x p) the Side ß 


1 1. Square ' 


0 Gauging of Tu, Se. Vi 


1. Square the Site Wie gag w 5 and 7 
Side of he Klee A. 1/15, +1 aſe ** 

2. Multiply the eee. Side by hs leſſer, and 1 
Produt add + ormer Squares. 

3. The Sum * ſe. three'being | eelviplied iy 
the Depth, Fives the Content in > pox Inches, mij 
divided by 282, ; {he bats the Content in, 
Gallons. =T Kt f ne, d- 0 1 8 


—ů — U „„ %  —_ 4 OY } 


Exomple ; ta the Inſtrument the Square 
of x 108 js — — — 


The 1 — 
105 Ba Ie by 93, — Loc 


U 
2 p 1 / 


Sum 1 18 * — — ' — 30h 
Multiplied by Z Altitude — | 
ing Product, wit. — 7 


. ue by 0 e 1080 the Gol 


— 


7 oy 
— . ug 


* — 
- 
” - 
1 * 1 4 * 
' N 
ay * b 1 
, w » 
h , + ” * 
* * * © * 8 * 6 
© % 


ect, VH. Of Gaugiag of Tuns. Ty 


problem V. Rigure 18 


zere is 4 Conical Tus whoſe Bu j art both 
Circular, (a o) the Diameter of the greater 
% 5 nd a0) the = 
the leſſer Baſe 93, u n) the depth.30 
Inches : tis th NO Ll {his Tas 4s 
Ale-Gallons ? 


HE Dingo being the fume 2s in Prob m 
1 1V. of this Se oy e as is there | 
ed, the laſt paler will be 303570, this divided 


359. a Wen 845˙48 th * 1 * 
#t It a 


r l by he Roles, 


Subſtra& the Diameter of the leſſer Baſe hom the 
iameter of the greater, and add half the Difference 
the leſſer, the Sum is the Diameter i in the might 
the Tun's Depth; which found, 

I, * the Gage-Poiny () to the "Tur? 's depth 
Don 
Then againſt the Diameter 'D, bh a fourth 
hee X's which keeps, Footy | 
2. => the Gage-Poimt to 3; of the Tons depth 
pon 
Then againſt * the MID of the Diameter: 
on D, i fourth ad which. added to the 
urth Nuniber Sen e e Gent of the 
RES | i821 i do moe Ys. 


o . 
z of ® I " * 1 - 


— 


” 


: . * 
4 , — * . - 
* 
. * 


76 Of Gauging of Tun. Sed. Vi 
Example. Heeres. 


eo the Diameter of the Fer K. Baſe iS 
c e the Diameter of the leſſer Baſe is — 


1 : i 1 g 


The Diflcrence 1.—. —— 4 A 


R a 70 
The half Diſcs is 7.6 | this. 240 
makes 100. 5 for the Diameter in the mid Ile 14 
Tuns depth: Tbereſore, 
x, Set the Gage-Point to 30 the Tuns Depth th 
againſt 100.5 the Diameter is 843 gr, which ke 
2. Set the Gage-Point to off the Tuns Ss; 
that is, 10; then againſt 7.6" the Semidiſſe 
the Diameters, is 1.56: This added té 84.91 
Number firſt found the Sum is 845.47; the Ct 
tent ſought ; which OT) . well with the k 
mer Rule, | | _—_— 


problem 1 1 


To * the Content of a P/ N 15 un 1 
Baſes are in the Form of any of the fuf 
Regular Polygons, one Side of each Baſe, « 
the Tuns Depth being given.” ES 


HE Area of each Baſe of 3 any. ſuch, Tur: ; 
be found by Problem VIII. 8 I” 1. 
A Geometrical Mean betwixt beſe Arga's 1 
be found by Problem VIII. Section I. 
The'Sum of the two Area's and the Geometri 
Mean between them being multiplied by 7 of | 
Tuns Depth, gives the Content. Or thus: 


of * of Tim Set; VII. 


chien vii. 


* $1247 'Q 
1972 ; 1 lain 


Lat FUE OY re 2 2 ET) 4 Prijonid 
the Baſes are Parallddogy amr ann. 
equal and My hy e bar parallel 
alike ſituate; la d) the Length below = 10 

Inches, and, (A bd) 72 Bread 79 7895 (EN 
. > ts Le TAO 


„ 


* 9 


c | rs 0 


- '4 


u. 2042: 


þ 3771 Lee Th w 4 458 


1 


Nera a eh gr pre ; 
3 V ꝗgreaser Tenn 
(4d). an rde ph 1% Sum Fee 
add ibis Produ tothe. former neſtrutd Prudadt. 
3. Multiply the Sum of theſe two Produtts by 
of the Tun's Depth, and divide the laſt Produtt by 2 
the Quotient will be the Content of the Tun an A 
ere 


— >. 


Example. (a d) 150 added to 4 (eb) 45, 

Som is 195 3 this ego Ay by (6 b) 100, d 
i" Product is 19500, which * 

= 2. ) go added to; * 97 the Sum is 16 

this multiplied by (e f) 70, t roduct is 11559 

this added to the former Product, vi. 19500, bn 


— 


ect. VII. Of Gauging of Tunt, 9 
m is 31050; this multiplied. by + of | the Depth, 
;. 10, the Product is 3 10500, and this divided 
y 282, gives 1181. 6 the Content in Ate-Gallons, 

' The truth of this Rule will plainly appear, if ue 
uly conſider Fig. Eby; in which (@ be 4)'is equal to 
— Baſe, and (e fg b) equa hto the le r Baſe 
the Tun in the laſt N hben ( which was repfeſen. 
d by Fig. 16) 

In _ Figure 13, 60% is made equal to 


ebg 
Al 6 5) 100 leſs by ce f 70, is equal t to (a i) 


"And (ad) 150 leſs (e b) 90, is equal to (s 4) 
the Altitude is 30-45 before. - 

The Lines being drawn, the whole Solid is | 

mpoſed of theſe. parts, viz. cee Priſms and a 


yramid, 


The Pyramid is 05nd b. 


The Content of theſe four Solids being added to:; 
ther, gives the Content of the whole Solid | 
de fg h; for the whole is equal to all its parts 
ien together. 

And the Content of theſe may be found thus: 

1. Multiply (Fg) go by (fe ) 70, the Product is 
oo; this multiplied by 1 the Altitude, viz. 30, 
es 189000 the Cn of the Priſm, b3o vf.e bg. 


E 4 2, Mu- 


80 Of Gauging of Tum. Sect. VI 
2. Multiply (a) 1 by (a5) go, the Produgj 

2700 this multiply by 2 of the Altitude, vir 15 

is 40500, the Content of the Priſm 140 be. 
4 Multiply (e n) 70 by (no) 60, the Produdt i 


4200; this multiplied by 15, is 55000 the Content 
of the Priſm o vc bg. 

4. Multiply (s4) 60 by (x0) 30, the Product 
1800; this multiply'd by + of the Altitude, vi 
10, gives 18300, the Content of the Pyramid: 0 1 


: 289500 
85 the c ol the « Priſm i is 2 49500 
be 9755 2E 6300 

Pyramid 1s — — — 


The Sum = — 310500 


Is the Content in ſquare Inches, and is exaAly the 


ſame with the Content found by the Rule given in 
the laſt Problem. 


The Truth of this Rule being thus demonſiratl 


we ſhall ſne w its further Uſefulneſs i in the follow 
Problems. 


cect. VII. "Of Gaaging'lf .. 86 
Problem VIII. Figure 16. 


There im a Tun ( called à Cylindroid) whoſe 
Baſes are both. Elliptical, unequal, and diſ- 
proportional (that it, there it not the ſame 
Proportion betwixt the Axis and Diameter 
of the greater Baſe, as is betwixt the Axis 
and Diameter of the leſſer). let the given Di- 
menfions be the ſame as in the laſt Problem, 
VIZ, x | 

nq= 90: "$2270 Rectangular above | 
i E 150 : I to Conjugates below. 


* Me, {> yer; 3 37's 10 

i And the Depth 30 Inches : What is the Content of this + 
Tun is Ale-Gallons t poet : 

"| For the Content of this Ton, work by the Gene- 

n Rule, and according to the Example. given. in 


he laſt Problem, only. inflead of 282, divide the 
t Product by 359 5. So in; this Example (the 
umbers being the ſame as in the laſt) thelaſt Pro 
1.2 wil] be 310500, this divided by 359,05 quotes 

64.78, the Content in Ale Gallan ag. 


82 Of Googingaf Tune. pes. In 
Problem IX. Figurs a5 


There iu 4 Tun whoſe Baſes are e 
Parallelograms, and Parullei, 


J nor alike firwate (for bg ö Breydi 
above, 3s pofitel direfHly poſus to u d. th 

Length below) bow many 2 ala 61s * 

tibi. Tum contain? ; 1 


The Dimenſions are, 
þ g Breadth = 68: be Length = 8 above... 
4 a MS = = 100: dc Breadth — $0 You 
Bepdb 30 Inches. I; 1 7 


If the Baſes of this Tun were alike fituate ſo 

Juppoſted in Problem YI. of this Section) tit 

tent would be 729.76 Ale-Gallons, is Nor then 

ſhewn 3 but the Baſes deing inverred 1 Abuyeſh 

the Content will. be found ta de J 1 Ale, 
ions, as appears by the Yoltowtng”" k, which! 

performed b the General Rute Rid d n in Pro 
blem VII. of this Seckion. 

Thus (b g) Venen wa) & 2 
multiplied — (he) 

Again 2 a) 100 ad 8 to 18 yo is 134 
multiplied by (dee) 80, the Pr uct is 10720, U 
Sum of cheſe two Products is 20750 3 which u 
tiply'd by + of the Depth, viz. 10, gives 20750 
= Content in ſquare Inches; this divided by 20 

1 75 is 735.8 1 the Content in Ale-Gallons 

if the laſt Product be divided by 1815 


—.— will be 577.91 the Content o 


dect. VH;. Of Gag 
1 Tun 1 Aris above is 

. ſhorter Diameter below; an _ an Nipe 

cal Tun may he conceived to be inſcribed in — 

ther; the reſpeRivg "Axis' and Diameters, Lengths, 

od Breadths, and alſo the: Depth being, ons fame 

g bot li. 


Problem X. Figure 14. 

Jo find the Content of 4 Tun whoſe Baſes are 
unlike, ſuppoſe one . 1 the 14 7 Ob- 
long ; or one Round, and fond te 
tical, but Parallel one 10 15 he, an 

fides of the Tun freighs, 


. The Dimenſions are 
Breadth, Leng, - (0s 


| — Js 


e po 2 74 fs Reaangilar F above. | 
dc=100 : 190 & Conjugrs rr 
rh, 20 Jacks. e | 


By the general Rule in Problem VII. Work thus $ 


E = 


is multiplied by fg 109, is 12400. 
2, To (dc) by fe wo + (ef) 37s 1 


5 multiplied by 100 is 

the 4 Nl J, Iz. 1240. Ni a=, ; 
Aur, multiplied by + of the; De 2 * 

9.53, the Content this Tun in Ale-Gallow ſu 


ing the Baſes were qne Squape, and the other O 
&, 8s the Figure repre 1 


Fat if the ſes were g * KA 
liptical, the 1 lat Pop — 7 — 261990 5 


- dirt, - 


ing Hes, 83. 1 


1, To (ef) 74 add 2 (dc 50, the Sum 1 is 1245, 


roduct is 261 ; This divided by 242, gives s 


ꝙ%7„jh„. W—_—-_ ——p— —_ . 


1 


difficult to find the whole Content of any Tun, 


_— OT” 


84 Of Inching of Tuns. Sect. VII 

divided by 359.05, and in this caſe the Content 

will be 726.91. 5 „ 
By what hath been ſaid, I preſume it will not be 


whoſe Baſcs are parallel, and Sides freight from 
Top to Bottom. We 


1 
1 


SE.C T. vm. 

Shewing low to find the Content of any. Tu 

from Inch to Inch, or what any Tun will ar 

tain upon every Inch of its Depth, ul ich i 
commonly call d Inching of a Tun. 


=I7 


Problem I. a 


Suppoſe a Tun whoſe Baſes are both Round, . 
both Square and. Parallel one to angther, ail 
in the Sides a ſtreight Line may be ev" 

where apply d from Baſe to Baſe : Le i 

Diameter, or Side the greater Baſe l 
187.2 Inches, the Diameter or Side of f 

leſſer Baſe 180, and the Depth 12 Inches, 

Inch this Tun (be it Round or Square) fr 
the Jefſer Baſe downward. * 


1 RUL Fig 5 | . 

Rom the Side or Diameter of the greater, fi 
tra the Side or Diameter of the lefſer Baſe, & 
vide the Diſſerence by the Tuns Depth, and 1 


Quotient (a). 5 


4 
, N 


- * 


& VIII. Of Inching of Tuns „ 
For the Side or Diameter of the leſſer Baſe, 


t (b). \ 
Malen the Number (5) by the Number (a) and 
an the Product (c). Then, 

1. To the Square of (b) add the Number (c), add 
ne third part of the ſquare of (a), the Sum of theſe | 
tee will ſhew the Content of the firſt Inch of the | 


un. | | | a 
2. Multiply one third part of the Square of (a) 
y 2 3 to this Product add the Number (e); then 
ultiply the Sum by 2, and to this Product add 
he Square of (G); multiply this Sum by 2, this laſt 
product is the Content of the two firſt Inches of the 


> IF. 


— —— — — ̃ — Z 
8 * - = — 


BE” ot 


un, 
3. Multiply one third part-of-the ſquare of (a) 
by 3; then add and multiply as in the laſt, thir 

and laſt Product will ſhew the Content of the three 
frſt Inches of the Tuns. 2. 

4. Having got theſe three Numbers, ſubtract the 
firſt from the ſecond, and likewiſe the ſecond from 
the third ; then the firſt Number, and each of theſe 
Differences or Remainders being ſeverally divided by 
232 for ſquare Tuns, or by 359.05 for round Tuns, 
the reſpective Quotients will be the Content (ij Ale- 
Gallons) of the firſt, ſecond and third Inches of t 
Tun, by which a Table may be made for the 
Tun, as in the Example following. 


Example of 4 Square Tus. 


== x 3 ©. 3 


5 1 * 


The Side of the great Ba 187.2 | 
The Side of the lefſer Baſe —=——_—_— 1800 
The Remainder ET FX 


This divided by the Tuns De th Vi7+ 12, quotes 
«6 for the — . (a), | mY N 4 1. 
e 


85 07 Inching of Tuns. * VI 

The Number 4 ( which is the ſide of the Jeff 
Baſe) is 190 ; this multiply'd by the Number 6 
v. +6, gives 108 for the Number e. 


1. The Square of b i —.—— 3240 
Number © is .— 108 
+ of the Square of @ is wm—m—__—— m 


The Sum is the Content of the arlt 2 
Inch of the Tun, in Inches, vit. 8 32808 


2, 7 of the Square of @ is — — n 


Product "HR — 


Add the Number c — bene — — 108.00 


Sum is — — _ — : INF 108.24 
Multiply by — Es _ „ 2 


a — ä — 


Productxw uw 216.8 
Add the Square of the Vander 32400.00 


Sum is — * beds . Oe 
Multiply by —ä .——— — 


* 
\ 


firſt Inches of the Tun, in In- 
cu vit. 


+ * 


6523296! 


f 
31 


Product is the Content of the 8 


* 


14 15 
1 


2 * 


. - 


8 


&. VII. Of Inching of Tun, 


1755 by — — — 3 
1 F g P i 9— . 
4 product — — — — 436 


4d the Number þ —— 108.00 


12 — 
— 10.36 
47 ——— *2 

—— 


' 1 - 0 — a, | 3225 08 
dd the Square L —— — 232400. 00 
. — 


reer —— 
* W e 


product is the Content of the 3 
three firſt Inches of the Tei — 58 775.24 
Inches, | | 197 


wo firſt Inches POE YO —ů ů ů 
anne — _—_ 
del o ſecond le — . 

15 | _ 
Three frſt Inches — EVENT — 9817324 
Two firſt Inches el e r ATT. 


Reſt for chr eee 


i n * AA 4 72 11 * 10 1D 
„ 161213402 & 1d gf Las ; mark 1 
bas e 12 01 284 0 
s ; 11 11 L 'y I Y fy, 1101 17711! 5 


- 


| 32508. 12 Divided 118.277 
viz. J 32724.84 e by 282, 4 116.045 | 
| 32942 28 quotes 116.816 - - 


For the Content-(in-Ale-Gallons)-upon thei 
ſecond, and third Inches of this Tun,-ſuppoling i 
Baſes ſquare. &%. | 

And if the ſaid Numbers be divided by 359. 
the reſpective Quotients will „ 


0.539 ) the Content of the firſt, ſecond al 
be 2 91-142 , third Inches of the Tun, bes i 
191.747 Baſes are Round. 

Now, by. theſe Numbers the following Table! 
compoſed for the Round Tun. Thus, 8 85 
Lake the firſt Inch from the ſecond, the Renuit 
der or Difference. is .603, which ſet down in th 

third Column, againſt the ſpace betwixt the ful 
and ſecond Inches. In like manner tale the ſecond 
Inch from the. third, the Remainder. is ,604,, whid 
place in the third Column under the other, th 
take . 603 from. 605, there remains. oo2 for abe 
cond Difference, .which. is always the ſame, as in dle 
fourth. Column, this ſecond Difference added to tht 
ſecond Number in the third Column vi. .605, make 
607, and this added to the Content of the thin 
Inch, viz. 91.747, makes 92.354, the Content d 
the fourth Inch; and ſo by a continual Addition d 
the ſecond Difference to the firſt, and of their Sun 
to the Inch laſt found, the Table is made. 


aum. of Gucbing of Tin. 


89 


| Pepth. Content if "Firſt | Second 
every Inch. b 
Inches. | in Ale Gall. Differ, ,|' Differs . 
12 Nn e- 851 it 
I 99.939 | | 
2 91.142 2 02 
3 91.747 * co | +002 
4 92.354 609 02 
1 
| 524 | eee 
754.187 * 2 T1 
1 8 94.802 617 C ei i 
9 95.419 Jos. | EE 
10 96.038 —_ 02 
11 99.789 623 ee 
12 | 907.282 | 223 * Je 
"Jum — 1126.766 Content of the 1 un. ' | ; 


-— 


erde rank 
In this Example we have made a Table for the 
ound Tun, and the O 
ame for the Square Tun, had we taken the three 
rſt Inches of that inſtead of theſe. 
Note, When we Inch a Tun by this Rule, we ſup- 
ſc it to be Regular, having all the Qualifications 
xpreſt in this Problem, t foraſmuch as moſt, 
uns have ſome Irregularity or Unevenneſs in their, 
ides, I ſhall here lay down a more Practical Rule 
or Inching of Tuns. als 


-4 [ 


| 
the 
1 
nd 
i 
et 
& 
be 
bt 
xs 
Ind 
of 
of 
IM 


| 


th 


Pre- 


peration would have been the 


— 
— 


90 Of Inching of Tun. 5 Secd. VII 


Thert iu Tun whoſe Diameter ar the Bay 
is 108 Inches, the Diameter at the top yy 
and the Depth 30 ; how many Ale. Gala 
will this Tun contain upon every Inch of 


2% reſolve this Queſtion, there muſt fl | 
| known the whole, Content of the Fun, jul 
alſo the Area ofthe mean Diameter in the * 
of every 10 or 12 Inches of the Depth, and thef 
"= be thus found, | | | 
e (with ſome convenient Inſtrument) a Dis 
metex in the middle of every ro; Inches of the Tun 
Deprh and ſuppoſe in this Example the firſt (at | 
Inches from the Tap ) be 95.5 the ſecopd (at 
Inches from the Top) 187 and the third 103. 
the ſe I fer down as in the following Table. my 
This done, we may, conſider, the Tuß either 
Round or Square, and firſi to Inch it as a Round, 
Set the Gage Poim (ag) tp 1; then ag I 
ſeveral Diameters already found, Yu bay their i! 
ſpective Area's : So the fir} Areq will be 25.4% 
the ſecond 28.13, the third 21.00; theſe. I {Ft dowt 
in the Table againſt their Diameters, and having 
added them together, the Sum is $4.53, this mul 
tiplied by 10 (or which is all one, remove the Prick 
one place towards the Right-hand) the Product 5 


845-3, the whole Content of the Tun. 


Note 


2.VIN. Of Inching of Tank. or” 
Note, Here the Diameters being taken in the-mid- 

of every 10 Inches, thers will be no uſe of Mul- 
lication or INivifiar- in Inching the Tun, as there 
be when Diameters are taken in the middle 
every Foot or half Foot, 'for- bere the Arend of 
ſeveral Pia meters do nt ' only ſhew- the mean 
h in the middle of every 10 Inches, but alſo the 
ole Content of thoſe 10 Ilvches, if you remove the 
ick but one place more towards the Night- hand. 
us the mean Inch of the lat 10 Inches is 31.00, 
if the Prick be removed as aboveſaid, it i 370, 
ich is the Content of the Tun at xo Inehes deep; 
herefore reduce the ſtveral Contents in the third 

lumn into Barrels, Firkins, and Gallons, Beer- 
aſure, and ſet them down in the fourth Column, 
ſe added tdgether are 23 Barrels, 1 Firkin, 8 
llons, and 3 tenths of a Gallon, which agrees weh 
Sum of the Numbers in the third Colunin, © + 


9012 
57 


Ty . * OY f Goa N 
the milile Contents of 10 inches Beers 
of every 10 every 10 [ Meaſure, ' | 
Inch. of the] Inch. of be! J 
| Tins Degyb, | Tas Depsb, B. F. G. 
95. 1 [25.40 2 20 
100.5 28.122 3 2.3 
105. 31.00 8 2 


84.22 E * a8 8.3 
W 3 * 


By theſe Numbers thus found it will be eaſe to 
— a 1 why all ſhew She quangiry 2 KY | 
r contain'd in the Tun at an th, ſor. whieb 

blerve the ning — elt . 


— 
IJ - 
— — —ſ 


1. Set 


; 


91 Of Inching if Finn, S lit 
1. Set down the whole Content 
of the Tan in Barrels, 'Firkips, 55 


6 


the 2 is o: ea 
mt 


now the Table being made, you 


Gallons, and Parts, in their reſps- · 
Rive Columns, and at the tep f 
the firſt Column againſt the 'Qort +: 


tent ſet o, and under it the Tons | 2 


Depth in Inches, 1, 2, 3, 4, 5, Ce. 
this done take the Ert mean Inch, 
viz+ 25. 4, and reduce it into Bar. | 


rels, Firkins, and; Gallons, Ber- 


Meaſure, it makes O: 2-2 7; N | 
ſet this upon a ſcroll-of Paper, and 
ſubtract it continually; from the 


whole Content till you come at 14 


which done, if you miſtake. not, 
ere wil * 20 2 2 


2. Tale the LE * we oy 
vi. 28, 137 _—_—— uced-3 
dera 
aſt Re- 


the tenth Inch of the Tuns depth, | 
the Ne | 


this continually 


18 
mainder, till you come at 20 In- 119 | 


ches deep, and _ your Remain- 
der will be 8, 
Take the "TT and laſt mean 9 


Inch, and reduce and ſubtract it as. 23 8 


before, and if your Work be right, 


| 
there will be no remainder at the 4 
laſt Inch or Bottom of the Tun; El | 
A, 
I 


caſt away the Fra&ions as 
aſsleſs, The uſe of this Table is 
vbvious to the meaneſt F 
without any further Explanation: 


f 

. VIII. o/ Inchingof Tuns. 93 
or if you come to this Tun, and fird 2 Inches of 
e Depth dry, the quantity of Liquor then in the 
on is 22 B. O E. 2 G. If 5 Inches be dry, there 
main in the Tun but 18, 2, 15 Se. 7 Thus for 
whd eo + 5 hr. N : 
Now, ſuppoſe the Tun laſt mention'd had been 
quare, and the Sides at Bottom and Top equal to 
ge Diameters of the laſt, and the Depth the fame 3 
xe Diameters or Sides in the middle of every 10 
ches of the Tuns depth will: be the ſame as it the 
t ; by which the ſeyeral mean Inches, and alfo the 
hole Contents of every 10 Inches are found to be 
in this Tuble. „ e! a 


ꝶͤ—“— ——————— 


Parts 4 il 
Pie ff every 10 f 
6 Inebe. 
9 10 | 93 5 12 
4 10 100.5 
it 10 | 105.51 
n nr! 
. r 


nr bi : Mist A gi gov34 * 

For, ſet 28 2 upon B, to 945.4, the hrſt Diameter 
on A, then 5 95.5 upon B, is 32.34 the firſt 
an Inch, and after the ſame manner find the ſe- | 
nd and third, which being reduced as in the laſt -" 
rample, I find the whole — to be 1076. ' 
e Gallons (or which is the ſame thing) 29 B, 2 F, 

| G. this being done, you may proceed to Inch 

s Tun by the — directions which were given 

the laſt Example. | : 


Pro- 


mw | Problem ill, 1 an 


3 Tt tne 4 28 whoſe Buſes $64 e viz. 
lower Circular, and the upper Elliptical, 
[poſe tbe Diameter of the Crieular- Bo 
1000 Inobes, rhe Axis" (or longeſt” D; 


of the Ellipticel Baſe Too, ind a] 
90, and a Tun's oth 20 . 


A0 Inch this Tun, I take the cred Dian rn 
the middle of every 4 Inches of the Ia 
depth: Thus -at 2 Inches from tbe Top 1 fit 
mie Diameter -»00g«ahd the ſhorteſt 51, i 
"of 105. next 5 1 — (which 6 1 

2, the tos Diameter is 100. 100 

boreſtg3, 1 90 thus xy ary which are 't 
this Table is exprefil. Now having theſe [ 
meters, the Area or mean [Inch in the middle 


every .4 Inches of the Tunfs Depth uy he t 
found. | 


Set upon tothe lon Diameter tt 
1000 open A, ky, againſ | ge Diam Diane 
(viz, 91). Upon B. -is 25.34, the firſt mean [ch 
Area in Ale- Gallons ; and after the fame man 
the ſetond and third will be found, as in eden ul, 
ing Table, 


a. VIII. Of Wee of Tas, "oF 


iy 


8 | Sbor- | can u TG every f 
2 Axis, | ter | in Ale» | 4 Inches of the. 
I Diam. Gallons, ns De fb, 1 


{| 160 | 98 | 25:38 | 2 3 2:36 

I 4 100 | 93 | 25538 [ 2 3 452 

| 4| 100 | 95 28.472 3 6.88 

| 4 100 | 97 | 27-02 . 0,08 1 
4 100 | 99 2.7% ] 3 0, 2,8 
ao] uns — — | — - —— 


E 


| 1 2 2425 14 A. . 


on if che Mean Inches be weglh -m iplied 
4, and theſe Products reduced into Bartel, Firkins, 
i Gallons, Beer-meaſure, they will give the Num- 
in the laſt Column, which adde together are 
Barrels, 2 ann 7 Gallons, and 22 . of a 


lon. 


— 


| then reduce the firſt mean Inch into Barrels, 
kins, and Gallons, and ſubſtract it 4 times from 
whole Content and Remainders; do the like 


able as in the laſt Example. 
Problem L. 


find the Drip or Full of « Tun, and to make 
Allowance for the ſeme in Inching the Ten. 


f A  Exdiple. ' 
\ Dmit the Tun laſt mentioned were 0 — 

that when the Bottom is but juſt corral 0 
ide, the Liquor is 4 Inches deep on the 


| 


480] 


f 


t this down for the firſt Number of your Table, | 


th the other mean Inches, and ſo complete the 


oppoſite; How much muſt be allow'd for the fil 
Dr nn oonmettp;- . 
By. the Operation aforegoipg the Area of then 
Diameter in the middle of the 4 lalt Taches it 
is, at 2 Inches from the bottom) was found t 
27.57, this multiplied by 4, is 110.28 Ale- Gil 
the half of this is 55.14, and ſo much my 
allow'd for the Fall of the Tun; reduce f 
55 14 Gallons into Barrels, . Firkins, and Gil 
Beer.meaſure, gives 2 2 1-14; and this t 
from 14: ISO he Content of the Tun y 
it ſtands level, there remains 13 Barrels, © Fir 
5 Gallons, and 98 parts: And ſo much wil 
Tun contain, when the Fall is 4 Irches ; ti 
ſet this at the Top of the Table, then reduc 
. firſt mean Inch into Barrels, Firkins, 
end Gallons, and ſubtra& it ſour I 28 
times from the whole Content, the , ½ 
remainder will be 10: 1: 3:62: Dog 27 f 
the like with the ſecond, third, and | 
fourth mean Inches, and you will | 4 
find the Remainder at 16 Inches dry, | 


—_— 


own | + wo 
es cowl 5-= 
r 


to be 1: 1.14: And ſo much it ; ; 
takes to cover the Bottom, as was f. 
2 e e r 2 Al oy 711.0 * 87 » 
As for ſuch Tuns as are ſuppoſed [JAI 
to be the Fruſtums of Spheroidh, Pa Eb bd 
rabolick Convids, Hyparabolick Conoids, |, | 5 1 ff 
or Parabolict Syindles, I ſball give 12 4 gif 
"Rules for Gauging and Inching of E 
theſe in the Appendix, where I thal} U 
alſo endeavour to explain the nature 4} 3 0 
of theſe Figures, and ſhew whence '3 : ! 


} 4 „ 1 
« - - 189 440 


they are derived. en ei tr 


= 

_ 

5 TS 
— 2 

> 


— 
* 


VI Of Ganging of Open. 87 
1% * 3-9 A . gud ed 
Problem V. 


OCT] IL aw 7 —4 

EL 3 
Figure 23. 
3 407 Pal 03 © 


1 


Gauge u Copper,” and make Allowance for the 


Crown ; let a, b, c, d, e, a, repreſent 4 
ber whoſe Content is required, die * „2 


; PUOI GNI IG? 
O find the ſeveril Dianieters and Depth of 
the Copper, together with the Altitude f 
Crown. n 
ake a ſmall Cord, or Thread, make one end 
at a, and extend the other to the oppolite Side 
de Copper at e, where make it faſt; or cauſe 
e Perſon to hold it very ſtraight ; chen ſet one 
| of the Inflrumenit in the Bottom of the Copper 
, and move it to and fro, tilY fot find te neareſt 
ance to the Thread as at o,) this Diſtance (0% 
e Depth of the Copper, ſuppoſe it be 44 Inch- 


0 like manner ſet the End of the Rule upon the 
e the” . d G 707 n | 
to the Thread (as eu,) fu it 
es, this a n 15 che Rewe 
5, is the Altitude of the Crown. 
o find (bd) the Diameter of the Bottom of the 
wn. g - ( . ' — f 5 : 4 ' . 
eaſure (a e) the Diameter at the Top, admit 
115 Inches, then hold a- Thread ſous a Plum- 
at the End thereof may hang juſt over 6 by 
means you may find the Diſtance «0, and ori 
11.8 other Side e 5, r be 14.5, add cheſe 
ber, and ſubſtract their Sum (un. 597 "any. 
115, the Remainder 86, is equal to 5 d, the 
meter at the Bottom of the Crown: The Dia- 
r which touches 7 of the Crown > | 


: 


ty found by the Inſtrument, ſuppoſe it be 91 
A 26 312 N n Px 
Now, to find the Content of the Copper þ 
the Crown upwards (that is, the part @þ cj) 
Depth (vc) being 36 Inches, you may take 1 
meter in the middle of every 6 Inches betwizty 
c, which ſuppoſe ta be as in the / ſecond Coluny 
the following Table, the Numbers in the Thin 
Juan ar the f re, . Gale 
ſhe ws the nit Auer took ® lnthes in Bar 


- 


# 4,nb, the Re 
© Liquor tha ll corer 

the part 77400 

be thus found, h i is 91.4, and. bd is 86,.the 
ded together are 177.4, the half 88.2 may he 
is 21.9; this Multiplied by 8, che Alricude,f 
No Subſtract 82.4 (the Content of che C 
ſrom 175.2, the Remainder is 9, or 2 Bar, 4 

2 Gal. and.. S af Gal. this added to the C 


Set. VIII. / Gauging of Coppers. | 99 
frit found, vige 29 Bar. 3 E. 2.5 a B. 
pfxT, as 


1. F. 5-3 Gal, the Content of the whole 
in the following LONG... 1 5 1020 
ä of Lens — inne ET ( F l | 
Parts 1 KR 215 = = 
f the TRIED * | 
E 0 


6 
6 113.1 |" 35:62 if 3 6.7 
6 [to. 2 | 33-21 5 2 1.2 
6 | 105.285] 3086 f o 5. | 
65 2 j 28.61 | 4 3 86 - 
| 6 97-33 26.37 4 1 3.2 
| 6 03-4 24-29: 1 4 '@_ 3 | 
36 um — nn — 
5 = cover the he Crown, — — 1 227 
| | 


The Content ou thus found, 
Inch the Wy the. fams ich 
re 3 oe rebing of Au in = Nl 


Ls , ; V' + 77 4 + 


% 


Problem vi 


HE Corn-Gillb6 (Which is the Mefire'we | 
I. ebe e by) is luppoſod to contain 272465. 


' 


*** 


— ets 1825 * 


% 


100 - Of Gauging of Maſh-Tuns. Sect. VII 
But Mr. Dam, in his compleat Gauger, faith 
that an indifferent ſort of Mault, and of an indife 
rent Grinding, when three Worts ſhall have paſel 
through it, will be more compact by about a ſath 
part; he therefore concludes, that 227 may he; 
roper Diviſor for Square Maſh-Tuns, and 388 i 
Par ONES, a 5 FIR 22 


1. For Round Maſb- Tuns. | 


The Diameter of that Cirele, whoſe Are i 
227, is 17, and this may be called the Gauge · hun 
for Round Maſh-Tuns ; and to 6nd the Content d 
any ſuch Maſh-Tun : ' < | 3 

Set 17 upon D, to.1 upon C; then againſt ay 
Diameter upon D, you have the Content in 
lons at one Inch deep: Thus if the Diameter it 
113, the. Area or Content at once Inch deep" woul 
be 44.3 that is, 5 Buſhels, and 4.3 Gallons, 


2, For Square Maſh-Tuns. 


If a Maſh-Tun be Square or Oblong, 
tent at one Inch deep may be thus found: Say, 
A 227 is to the Length; L 

Sv is the Breadth to the Content, 


the 


. Example. Suppoſe the Length 112 Inches! 
he Breadth 80, how many Gallons will this ! 
contain at one Inch deep? Anſwer, 29.4 For, 

Set 227 upon A, to 80 upon B; then again! 
upon A, is 39-4, the Content upon B. 


vl 1 
* 


|; j 
9 


Sed. IX. Of Cack Gauging. | 101 


8 E C T. IX. 8 881 | 
of Ga Gauging.” 808 ö 75 1 


YJEFORE we can End the 8 of 2 
Cask, we aſe know 1 Dane of it, 


viz. ann. 
Bu 
The Bang: Deer, er i TY 
Lengeb, I r 


\nd when theſe are known, the S — co the 
ask muſt be conſidered; Bertha rhe « Dietueters 
aboveſaid) and the Lengtrof one Cask may be equal 

0 thoſe of another, yet one of theſe Casky may can · 

in ſeveral Gallons more than the other, arjd; there 

ore the Content of all Casks cannot be foatd by 

dne and the ſame Rule. 

Now moſt Writers in Treating on this Sub | 
ave taken it for granted, that every common ask | 
Butt. Pipe \ Bog head, Barrel, and ſuch like: * gi 
in the N of one of theſe Solids, W ö 

1. The middle Fruſtum of a Shher 1 

2. The middle Fruſtum of a Pala a Spindle., 

. The middle Fruſtum of two Perabolical, Conazds, , 
dbuttin upon ore common Baſe ; or, 

4 The middle Fruſtum of two Cones, abutting 
pon one common Baſe. 
cording] they have laid down Rules for 
nding the — of theſe Solids, and by thoſe 
2 ele 


a — 


| 


102 Of Cack Gauging, Sec. IN 

Rules they ſuppoſe the Content of any Cask maj 
be found, 25 

As for ſeſtac. 

If the Dimenſions of a Cask be 

Bun 222 9 | | 

Head I Diameter nde. 85 

Length 40 N 


By the Rules given by Mr. Der and-others th 
Content of this Cask if taken for * 


ha 4 7 | | AleGill 
ec 97-455 
The middle * 2 Parabolical Spindle. 96.505 
Th wa ON 0. 

morn fur © (89.26 


| 2 IT 

The Rules are true, as to the firſt and laſt of 

theſe Solids, vir. | -: 414 7M 
Fruſtum of $ two Comes. 


And theſe may be repreſented by Figure 21. at 


A Cask which is the middle Fruſtum of a He. 
reid is ſhewn by the outermoſt Line d, o, a, &, |, 
e, o, b, o, e, e, a, the two ſtraight Lines 4, e, c, at 
4, f. e, are the Heads of the Cask, and the Curves 
Lines d, o, a, o, d, and e, o, o, e, the Staves. 


349 p * 7 F 
. : 
A . 
" 1:4 
* ** 


* = 0 1 


5 


& IX. / Cat Gauging. 103 
Ia Cask (can) be in the form of the wie” 
tum of two Cones, it may be. repreſented by the 
ut Lines d, a, a, u, d, and c, u, b, u, e, ths 
6 4, e, c, and 4, f, e, the Bung : Diameter «, B, 


and yet tis evident by the Figure, it ſelf, 
tore will contain more than 995 ather, . add by .. 
Example above cited, the ifference is 10,5, 
ons, for the N contains 95.455. Gallors, 
the Fruſtum of two Cones but 87-934 , >» 
[here are very few: (if any.) | * wheſe Dia- 
ers and Length are equal e hole A:OYenamed,., 
t will contain more than . 97-455; Gallons (the 
tents of the Spberoid) nor leſs than $934. (the , 
tent of the Fruſtum of two Cones) ſo that all the 
eties that can happen will fall betwixt theſe two, 
the Stayes of any Cask Gy 
| lie between the Lines d, 0, 4, and d, u, a, in) 
ure 21. 4 won An 4. HH 257 ET 
low for the other two Solids, bir. the. willsla 
tum of a' Parabolical. Spindle, and the, middle 
tum of two Parabolical Conoids ; atcording to 
Authors above-cited, the Content of the firſt 
.:05 Gallons, and the ſecond 89.236. 

hether the Rules they have given for finding 
Contents be true or falſe, I ſhall examine in 
Appendix, 
ut ſuppoling 
the various caſes that may happen in common 
tice, for in the Example above, the Content of 
ask taken, as the middle Fruſtum of a Parabolical © 
le, is but. 95 of a Gallon leſs than the Content 
be Fruſtum of a Spheroid, and the Content of 


than the Fruſtum of two Cones. 


4&4 


F 4 I Now 


| the Length e, f, are all the ſame in both theſe. _ 


Cask differing, from . theſe, .. 


they are true; yet ey dd vdr I 


Frulum of two Parabolical Comoids. is but 1.91 


_— 44 — —2 one *. 
\ — = 
—— 


104 Of ca Gaiging. Seck 
Now I preſume no Man will pretend to diſtiagi 
- which Notton a Cask muſt be taken in, whether | 
the Fruſlum of a Spberoid, or às the Fruſtug! off 
 Parabolical indle, when the Contents com” not 
much as a allon. 
Moreover, here Is above 7G 3allons Diflerence i 
twixt the Contents df the Fruſtum of a  Parabil 
Spindle, and the Fruſtum of two Parabolical 
So that I may modeſtly affirm, that there ard m 
Casks whoſe Contene cannot be found by an 
theſe Rules; for it muſt be granted, that a Cal 
whoſe Diameters and Length are equal to thoſe| 
this Example, may contain ſome certain quan 
betwixt 96 Gallons, and 89. 
As T% 93, I 'fay, at "Chis Cask were w. 
Gaug ed any of the Rules above. cited, it ni 
ive he Content at leaſt 3 Gallons too 5 7 or 
Gallons too little. 
This premiſed, A come now ta lay: 
ſhort Rules, by whichx he* I of iy Grin 


. dear, rhe” 
OY ELIOT en i TOUR 


9 


3 a | Ne 
IX : Bd WIG Ne ti Nn TRIP» 
ny g „ and | — « 1 . 
_—_ OED PPE 


-- 


Sect. * Of. Cask n ; 6 105 


Probiem 1: big n. l 
There 1s 4 cad upped, #0 bs the 1 ö 
Fruſtum -;of 4 Spheroid. intercpted be- 
rueen two: Plains Parallel, cutting tbe Axis 
at Right Angles, let a b the Diameter at 
the Bung be 3 2 liches, d c the Diameter at 
the Head 24. and the Length e f, 40, Inches ;- 
How many th or Wine-Galons will this 
Cask contain? 


RULE. 3 
0- the A half Sum of 4. ee of 
the Bung and Head Diameters, add half the Dif- 


rence of tbe ie ſaid Squ ares; the, Sum of 5 2 
lied by Ln Length, = thi Produ# divided _ 134 


1 totes the 
H * 982 denz in bestes, 


* " Example. | 


Square of a b 22 is — uf 1 
Square my d 6 r. my — 


Sum is — * 
Half Sum — ld — — ener a 
Half the Differonce of * S . 224 | 


— . . 26:4. 


7 Wbien 


- © , 
z ® / 4 


106 Of Catk Gauging. , _ Se& IX 
Which * * < the Length of the Cask 
ves 10496, this Divide 107 uotes 97. 
Ge — Ale-Gallons. Wen 
Or divided by 882, the Quotient will be 119. 002, 
the Content in Wine-Gallons. N 
Note, The Common Rule for Gauging: the Fru- 
ſtum of a Sbheroid, (by taking twice the Square of 
Bupg- Diameter, and the Square of the Head - Dil 
meter, Cc.) is ſome what a ſhorter way than this: Bit 
this Rule being more agreeable to the Work in the 
following Problems, I have thought ſit to inſert it 
here: The Reader may uſt which he pleaſes, 


Problem II. 


Suppoſe a Cask (of the ſame Diameters, aul 
Length with the former) ſbal . have ii 
" Staves. berwixt- the Bung and Head | 
"Curved, ſo as to leave ont about a thin 
part of the ſpace between the Lina d'01, 
(which repreſent the Spheroid) and du: 
as in Figure 22. Hou many Gallont wil 
this Cask contain 

C , * 


RUL B, 


T- the Sum and baff Sum of the Auch f uh 
a 


Bun and — fur ad * —— 
. N ' Difference of the ſaid & de K 
7 the ene by vhe Lengrh,” and” the , Ne. 
 duft divided by 1077, er 882, Quotes the Contem is 
| Ale or Mine. Gallons reſpedrvely. | | | 


— ww 


* 
- he 4 
15 * 
Example 


| ETA 35 * A 5 
ect. IX. of cui Gay, 1 107 
Era _ The Dimenjon as ; ahve. 


Sum of the — * 
Hol SU 1 ——————— 800 


The Difference of the Squares . — == | 
ed by .3, is 134.4 
Sum of theſe i AGE Hr ͤ— 


This multiplied by 40, gives 191376, and this 
divided by 1077 * 94.128, the Content i Mn 
le-Gallons, or by 882, the -x 2 will be 
14-938, the Content 1 in Wind-Gan 


Problem III. "iam i9. 8 
ere is a Cask whoſe Saver, 1 * 


hing nearer to the ſtrait Line a u d, than 
to the Curved Line a © d, What #5;,the 


Content of this _ in * or Vine 
Gallons? _ 


Wer 
tn If he 


N "add: 


0 the Sum and: ones of 
I Head 5 th 

| ference" of the Fa the: Sym Te "I 

Med by 1 god this, Prod Wed oe 

; ne 7555 quotes "the Contelts in Ale Is 

Won; reſpedively. 


KY SS 


Bung and Head, have but little Curveture, 


108 Of Cask Gauging. Seck. h 
Example. (Dinvenſens P above.) - | 

Sum of the Squares is „ Le ad 

Half Sum is — 
One tenth of the Difference i ͤͥ2 
Sum of theſe is. £5 5 1 26 


; Which Multiplied by 40, gives 97792, this Din 
ded by 1077, the Quotient 15 90. 8oo, the Co 
in Ale-Gallons 3 or by 882, quotes 110.875, i 
Content in Wine · Gallors. 


Problem IV. Figure 21. | 

To find the Content of a Cas in the - form 
the middle Fruſtum of two Cones abutti 
upon one common Baſe (if any ſuch an l 


it may be repreſemed by the Trait L 
d ua, aud. E 


RULE. 


. Bung and Head Diameters, . Subtra# 
quare of the Difference of the Diameters theſe 
Multiply the Remainder by the Length, and Divide 
Product as in the left, rhe Quotient will be the d 
i Ale or Wine-Gallons, - / \ BI 2 


F Rom the Sum and bel Sum of the Snow | 


# «x » 


4 : 
» © * 
: 


Sec. IX. of 2 * Gaxging 


Example, (Dimenſons a5 above. _ 


Sum of the Squares i is 
Half Sum is —— 5 


Sum of theſe: is ———_— - 
Difference of the Diameter is 8, this 2 32 
Squared is 64, the half is 1 


The Remainder iu ͤÄwẽ 2368 


This Multiplied by 40, gives 94920, * this Di- 
vided by 1077 quotes 87.934, the Content in Ale» - 
Gallons; or by 882 the Quotient will Ved 107.689, - 
the Content in Wine-Gallons, | 


Thus it appears by the four Problems ; aforgaing | 
if the ie appr Js Cask — 4 172 | 


Bun 


Be 45 — nicks 1 
ng Wer - 40 
The Content in each variety is as followeth;z 
) 
Ale-Gall. | Diff. 


97-455 
art 


3-32 
3˙32 
2000 


110 Of Cask Gauging, Sect. IX 
And here it way, be obſerved, that the Dong 
of the Contents thus found are very near equal: 8 
that by theſe Rules there is not ſo much room for: 
Error, as by the Rules which ſereraf Authors bin 
preſcribed. | 


_— *I hayctnfifted the longer upon this Buſneſs, bat! 
might prevent Miſtakes, for we cannot be too aQ, 
- where a ſmall Error muſt needs be prejudicial” either 
to the King, or to the Merchant, ere when 


| ** Brandy ben 


+ ag Problem V. is 


| th Dimenſion of am Cark being given, to " 
the Content by the Inſtrument. 


O do this, we muſt firſt find a mean Diameter, 

that is, ſuch a Diameter as thall reduce che 

Cask to a Cy linder; ; for which purpoſe I have Cal 

culated hes three Tables, for. the NG varis 
ties of To” abovementioned, 


ant 45:4 


d. IX. of rt FOR, 11 1 


Table for uating 3 Pa of 
middle _— of a  Sphieroig,. 


"2 | = * 


1411.2 7.2 


1.50 Jt. <7 1-64 71 
2.202 27A. 342.4102. 48 


Table for the Second 2 . 


IT NU 
— 1716 


1.24J1.3 7. 1.4 ny i.62]1:68/x-74/4.80Þ: 


1.861.999 2:05, 1602.1 50 37.4 | 
2:55[2.62\2.65[2.75]2-81 2. 60 2-94 3 01/340 


5 — 
on 
LS 
> 
O 
2 
= 
4 
1 
— 


9 * © 
„ 12 


2 
A = I. 


j11015.1615.2315-3015-3 e 
$:7715-3415-9115-9716-0316-10 6.27 24%. 306.37 
5156.5 7.6.5416. 7 16. 77.6.8 36. 90 6. 9007. o 


OO > Gow 
R E 


Seck d 


g R 
. — << yo we ov wy „ _— mad 
4 


* 112 Of Cagk e I 


Ia A Table for the Third Variety of Ca 


2 e 9 
12.55 9.600.65[0.70.9.76,0.81 0.87.0 9005 
241. 1101.17 1.221. 281.331.391. A 50 1.5500 

3.67 1. 73 1.74184, 1.90/1.95 20 112.06. 2,11 4 
412-24 2. algo 2. 20 46 2.5202. 572.63 2.65/27; 
5 


2. 2 205 2.930 2.98 3.4 3: 3-103. 16 3.21 3.27805 


3-39 345/3-51[3-5613-62.3- 3-63 3.73340 745 
713-97, 40214-0814, 1 4-20 4:26/4-3 24-38 4 4414.50 
_ | 514-56 4-6214.68]4.7 4.894.354 $214.98 yd 
: 2 1 ie m1 
; of; 2 22 8. 1 20 Tal * 
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2 
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Now by theſe Tables the mean Diameizr of an 
Cask is thus found. 
- ! Subtra@ the Head- Diameter from the Bung- 
meter, then ſeek the Difference in the Ta 
king the whole Inches in the: 'Column, and th 
Tenths (if = be) at the Head, in hs. Able u 
meetin avs a Number, which being Lada 
to the TOs Diameter, Ba! the mean Diumem 
W 8 I 9 1 


1 9282 
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Example, Let the Dimenſions be as in the gelt 
Problem of this Section, the Diſſerence of the Dia- 

eter is 8. In the Table for a Spberoid, againſt 8 
on the Side, and under o, I find 5.6, this added to 
the Head - Diameter (uit. 24) the Sum is 29. 6, the 
mean Diameter ſought. | 
This being obtained, the Content of any Cask | 
may be ſound by the Instrument at one Ur 
for which the eee We, 6 


* Wy 11 
As the Gage- Point is to "the Cart's Leng 
$ is the mean Diameter 0 Ihe. Conte! 1. 


mary The Length 40, ba! the mean Diame- | 


er 29.6 Inches. WT TEN 
Seth - Gn Point for Ale. Gallon | 
painſt 29.6 upon D, is 97.455, the Content Ak Ale. 


Gallons, which is the ſame as - as un Jy W | 


Problem of this Seaton, Kr 


Note, The three: Tables above are lend a in! 
three Scales, and placed upon one Side of the Rule a- 
inſt the Line of Inches, by which. the mean Dia- 
meter of aa. N * be readily, dia N 


/ 


— — - 


14 Of cui S Set N. 
7 d the Ullage 25 a Cal 


-1 | Problem. VL. 


15 n 21 as a cal e 
its Axas e f, Parallel to the Horizon, in pat 
cutting” the' 


empty, the Surface of the Liquor © 
Bung Diameter in S, ſuppoſe the 18 Ma 
tent 97-455 Gall, the By 
a b, 32 liches, the wet part 8 15 Br. 
dm part Sa, 8; How many 'Gallms are con- 


"rained in the Cast? Hud | low many will it 


mien nö f? 


there is a Line of Segments on the Rule, with 
ne of Numbers to ſlide againſt it, and upon theſ 


Lines the Proportion is: 
1. As the Bung Diameter upon the Numbers, 11 


100 wpon the Segments; 
So is the wet or dry parts on ibe Numbers, ws 


fourth Number on the Seg ments, 
2. As 100 wpon C, is to the Cases whole! Content 


A; 
82. is the fourth Number laſt found to „ Anſmer. 


Example. 
| 
. k l 
: = 
* 
- 
* 


Fes reſolving; this, 150 deb ke A * 
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Example. 1. aq fel the Bu me u 


bers, to 100 on the Se — then againſt 8, 
ey Inches pn che Nombers is 15.5 onthe Seg- 


Set 100 e (5, ho Caek's oh 
tent upon n again <. h you! 
e 15. — upon A, en : 
to fill up the Cask; — ſubtracted from 97. 105 5 
whole Content, there refls $2. 35, the quan- 
of Liquor in the Cask z which may otherwiſe | 
und thus, having ſet 32 the Bung Di nd 
on the'Segments, againſt 24 the wet Inc 

Numbers, you have 84.5 on the Lee. 


. 100 ub B, is 0 97. 55 u- Ag 
e wom'A 2 the fans 2 
— 


e, The Line of 
Sberoid, and is therefore more exact far” all 
proper only for a Cylinder. 

be following Tables ſhew the Ullage of two ſe- - 
| Casks in Gallons and Quarts : The were made 


the dry Inches taken by: an loftruanent 9 ray | 
lat purpoſe, 5 


; . 1255 
17 , a £74,208 | 


\ 


4 | 


rito 06-1hi5 © Rute it wade 36 4 4 | 
ing Casks than the Table of Segments, which » 


wing out the Liquor SD an exact Wine- -Quart, 1 


EAC ²˙ A Gallons and award] 
Length of the cus is 37.3 Inches, the Bung- Diemeter 24 
| the Head- Diameter 25, end the.Content 100 Wine:Galloy 


— 


— — 


Dry Gall. & Dry Gal, 4 

Inches, Quarts. Inches, Qari, 
0.71 25 6.19 
1.10 6. 3 
1.40 6.4 8 
1.52.1 6.62 15 
1.821 1 5.785 

2.001 6.90 

216] 2 '7.04 1-16 
2.39-] 2 7.18 

r_ 7 7 ITY FO 
2.57 |-2 7 +46 
2.69 2 7.60 
2.80 | 3 7.73 
2.911 3 3.55 

191 -00 
3.111 7 8.14 
3-20 | 4 | 8.26 

30730 4 i} 9:39 

$38.1: 4.4 +52 [22 « 

1.3.57 * . 8.77 — 2 
3.65 5s 1. 8. 90 0 q 
3-73 5 9.02 « 7 
381] 5 9-14 13.39 . 
2.89 [65 9.25 | 14.49 
4.05 | 6 5.38 | 25 Ir þ 
4.214 7 9.55 | 26 179-7019 f 

1 437] 7 9.72126 2 43,31 1 45 4 
4-53} 8 9.73 | 27 © 13-92 j 46 
4.69 9.85 127 2 14.02 | 4; { 
4.84 | 9 9.95 | 28. © 14.12 | 47 5 
4.99 9 2 10.08 | 28 2 14.23] 9 
5.1% | 10 c 10.19 | 29 % | 1433 us = 

| 5-30 | 10 2 | 10.31 | 29 2 14-44 ) 
$:45 | 11 © 10.42 | 30 14 54 | } 
5,60 | 11 2 10.54 | 20 2 14.54 |? 

J. ! 12 © to. 65 | 3t © 1475 

| 5.90 | I2 | - 10,76 | 31 2 | 
6.04 12 | | 10.87 I2 © / 
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Table ſhewing the Ullage of 'a Cask 
every half Gallon, the Length of thi 
Cask is 30.8 Inches, the Bung-Diameter 
15.6, the Head- Diameter 22 6, and 
Content 64 Wine-Gallons. - 


> ww wo © 
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12.4731 
12.6431 
11 2.80032 


118 Of Cack Gauging. Seck 
The Casks by which theſe Tables were mac 
a Brandy Punchion, and a Brandy Hoglhead, \ 
from Bourdeaux: The Tables will ſerve indiſſe 
ly for all ſuch Casks, whoſe Diameters, Length, 
Contents are the ſame with theſe, and are fo 
that they need no Example to ſhew their uſe; | 
againſt the dry Inches you have the Gallons 

Quarts that the Cask wants of being full, and ift 
Bung- Diameter be more than half dry, enter 

Table with the wet Inches inſtead of the dy, 
ſhews the quantity of Liquor in the Cask: II 
Tables may by Proportion be converted into [i 
and put upon a Rule, $42.2 5) 

By what hath been already ſaid, "tis eaſie 
ſame): to find the A of a Cask whoſe 
poſited Parallel to the Horizon: But leſt this T 

mould be thought imperſeR, I ſhall here infer 
Table of the Segments of a Circle, and alſo & 
their Conſtruction and -Uſ. Kr 


- 


S 5 
1 
129 


— 
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A Table of the Segments... of 4 Circl, 
whole Area is Unity, the Diameter 
(viz. 1.128378) being 
equal parts. 


divided into 1 


. de m. 


— — 


110017 


4.0134 
50137 


01-0245 


19375 
0446 


0764 
0851 


6 
1033 


1127 | 
5 1224 
M1424 
1.1526 
1621 
371737 
11845 


40048 
940087 


0308 


og4r | 


9119913 
a61.9366 


95813 


9379692 
92.9625 


em. 
99 9830 
100 21 


94 9755 | | 


91.9554 | 


1955 
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| The Cinftrufion of the Table of Sm 


a Circle. | 


{ 1 ; f 5 5 ) . , Aa 4 I. BAC * 
8 ao, = © % * . E t 
In the Figure here before us, all that part or 
tion comprehended within the Right Lines DB 
BF, and the Circular Line FED, is called the > 


GE, is the Verſed Sine, a 
Inte, ADC fs the Diame | 
e ſuppoſetobe 2. FRM 
No, if, the Diameter of 4 Ctr le he 2, 6 
Length of the Circumference is double the Area 
the Circle, for the Circumference is 6.28319 
and the Area 3.1415926 ; hence it evigently 9 
lows, that the Lengi of half the Arch pf any Sen 
of this Circle, is equal to the Area of that Sen 
and ſas ſhall be proved anon) the Natutal pie n 
ſid half Arch is equal to the Area of the Triay! 
in thar Seer. 1 95 
Now, the Area of the Triangle, taken from 1 
Area of the Sector, leaves the Ares of the Seg' 


4 \ 


+ IX. of the Table of Segments, 141 


xample. Let it be required to fnd the Area 
the Segment FED G, whoſe verſed Sine GE 
+ | 


| 1. To find the Area of the Sede. 


p order to which we muſt firſt know the Quantity 
he Angle at the Center, and that is thus diſco- 
d. rade | | 11233611 F 
eek the Com of the verſed Sine in the 
ble of Natural Sines, the recs and Decimal | 
(or Minutes) thereunto belonging are the Co- 
of half the Angle at the Centen. 
hus BE x, -G E, 4 = BG. 6, this found in the 
de of Natural Sines, gives 36 Degrees and 8 

s, the Angle A B E, its Complement is 53 4. 
\ the Arch F E, which dou is 106 4. 26, 
Arch of the Sector E E D, that is, the Quan- 
of the Angle at the Centers. 22 
ow to find the Length of any Number of De- 
(thas is, the Length of any Arch) of this 
L ay, * * — = #0 13 $5.08 

$ 360, the Degrees in the whole Circle, to 
6.283185 2, the Leng 1b of the whole Circumference; 
d is 1, 40 ,01745329, the Length of one De- 
gee, | 3. 233% 4 5 2:06:18 
nd this is a common Multiplicator for any Num- 
n * — — the Arch EE, 
53.13, bein tiplied by . 017463 res 
27787, the Length of the Arch F 2.8 is, : 
Area of the Sector BFED, which was xequired. 


1 211% r 4:7. 


, 7 
9 - 
- jp - 
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2. To fing the Area of the, Tzpngle;B FD. 


The Diameter being .2, I ſay, half the Natur 
Sine of the Angle at the Center, when the ſaid ly. 
gle does not exceed go d. when it does then | 
the Natural bine of its Complement to 180, is equi 
to the Area of the Trian _ in qo Sector. 

| Thus in the Safbor BB ED, the Angle at the C 
ter is 106.26, its Complement. to 180-/is: 73.1 
whoſe Natural Sine by che Table is * the half o 


this is. .4% the. Area of | | BED, wi 1 

was required: n 
1 dock thus a BF-i 1s 4 

BG is 6, er is -$, for ier | 


(by 4. 1 of: 1) * 
But. FG. 9 Multi lied 1 50 2 40 
Area of the Friangle — as before, 


From the Area of the. Seckur REED-027213h 
Take the Area of, the. Tina _ 


There remains the Ages the 
ment FEDG — _ == * un 


- 
* 


But ſeeing in a Tables u ed of-th 
Segments of a Circle, it is ppl the Area of f 
whole Circle is Unity, the foregoing Tow ve 
made by this Proportiov. . 

As the Ares of — Girl how Diane is4 


. 2 "2 8 e argon 2 3 2 


pn — Ates of ainothes! Orte 
the Segment of the like part of its Diameter. Ihe 
eee is to . 4472778 the Segment 


3 
4 


oe 


— 
— 


6-4, IX. of the Table of: Segments, 123 
H is 1 to. 14237, the ment anſwering daha 
erſed Sine 20, in the Table, 

For as the verſed Sine of the firſt Segment, uit ; 
E was .4 that is + of the Radius EE; 

§o 20 the verſed Sine of this laſt Segwent 2 of 
he Radius of the Table. 


The Uſe of the TABL K of Segments, TP 


Is to find the Ullage, or . Quanti of Liquori-ve 
naining in a Cas 1105 Axis is paliced Parallel. to 
he x Sony the Surface of the Liquoe cuttin the 
eads of the Cask, and for this the Rule is; 

To the wet or dry Inches of the Bung-Diameter 
ad a competent num „then de it 
y the whole Dian the nt found the 
able under the Title VS. Gs which 
nultiplied by the whole Content of Cask; the 
product ſhews, the; quantity of Liquor in the Cu, 

f the Dividend way; the, — or the Ullage! 
it was the dry: 20 (12160 305 


* 


18 


Example, Let there be a Cask in the form of. 
ylinder, who; Diameter it gz Inches, the 
ry part 12, — 282 tent of the Cask 108 Gab 
hom many Gaſlans acs warging, to f dy 

"iT 4 + 4 
12 Divia by 33 quotes which- fund inthas 
able def V 28 gives N 1922 multi- 
lied by 108 (the whole Content of -che C 
1 is 25. and. ries . the TI ; 

ing fu Boo n 7 


Nie, gi ehe ne 0 1— on. 


ar that i gure, the able will gi e | 
atly than che Line 4 Segme the Rates 
But 


124 of Ca Gauging. Sect. N 
bus if the Bung- Diameter be much greater than the 
Head-Diameter, the Line -of Segments is true: 
than the Table. 


Problem VII. Figure 23. 


There 'is a Cask ſuppoſed to be the middl 


. Fruſtum of a Spheroid, ſtanding upon on 
Head, with its Axis Be to the 


" Horizon, the Dimenſions 


EH bone —— 
225 Bun nnd ne 
5 CD 1 Diameter 


T o calculate my Diameter betwirt the Bung and 
Head (ſuppoſe SV) and by ſuch Diameter to find 
the Quantity of * in the Cask when part i 
—__ : — 


x, To find the Diameter the Rule 15 


From the Square of the Bun Diameter 0 
ſubtra& the Square of the Head-Diameter (C 
and divide the Square Root of the Remai 
half che Cask's Long th (EO); then — . 
— is Number of Inches, that the Di 
meter - is diſtant from the Bung, and call th 
ProduR ys your Subducend. Laſtly, from -the Square 
of the Bung-Diameter, ſubtract the Square of you 
Subdacend, the Square Root of the Remainder i 
the Diamerer- :ought. 


5118 


R 


cect. IX. of Caſk Gauging. 12 


Example. Let it be required to · ind tha Diameter 
sv, which is ſuppoſed to be 6 Inches diſtant from 9 
AB, the Bung Diameter. 


The Square —— — 400 
of the Head · Diameter is 256 


The Remainder is — 14 ⁴ 
Whoſe Square - Root is 12, this divided by half 


the Cask's Length, viz. 12, the Quotfent is x, this 
multiplied by 6, gives 6 for the Subducend. 


I 


Square of the Bung-Diameter ———— — 400 
Square of the Subducend —— — 


There remains — 364 


Which is the Square of the Diameter SV, its 
Square Root is 19.07878, the Diameter it ſelf ; but 
the Square of it is fafficient for our purpoſe,, 


2. To find the Quantity of Liquor in the cat. ry 


Having found the Square of SV, the Diameter: 
of the Liquor's Surface, the Quantity of Liquor is 
eally attained : a | 

For by the Rule laid down in the firſt Problem 
of this Section, the whole Content of the Cask will 
be found to be 23.532 Ale-Gallons, the half of 
this is 11.766, for the Content of the lower half, 
Ant B, and by the Rule now cited, the Content: 
of the part ASYB will be found to be 6.434. 


Gallons, | 
G 3. | For 


126 Of Cui Gatghng. | See. IN, 


For the Square of AB is ————_— 000 
The Square of 8S V is —————— 34 
Sum is = * — 


Half Sum is 38 
Half the Diſſerence of the Squafe is n 


— 


Sum of theſe [5 — — 1164 


This multiplied by og, viz. 6, gives 6984, ani 
this divided 5 * — 6.484, a Content 
of the part AS VB, as above; now this added to 
the Content of the lower half, viz. 1 1.766, gives 
18.25 and ſo many Gallons are in the Cal) f 
this be taken from 23.532, the whole Content, there 
reſts 5.282, and ſo many Gallons. are required tohll 


up the Cask: for this 5.282 Galons, is the Content 
of the part SCDVY. hs; rd 13 14.21 

If the Cask were leſs than half full, he ung 
might be found by the ſame method, and that 
tracted from the whole Content leaves the Quantity 
of Liquor in the Cask. . e 


/ 


SECT. 


 _ x ww, a RV tr CY ras 


Kar. Ke es 
Of Gauging of Noni in apenReſjols. 
OR this gege- ere dre "thy Pipes lte 


the under dv H v iin Pieces of 


45 not to need an 11 to 
dew their Uſe, whidvis 


nd ho Ha fy A. Gal- 
ms, and 'Huydfed parts of a Gallon, un ſmall 
ub, or ſuch tile dpa Velcro 'r 2 fo 38 Tuches 
diameter) will eme Rt ode Neeb — © Yo 
m which obſerve the following Dire r 


bet uu Riding Pute G D, pA A 


it the end towards the Right: Hand, then draw 
vt the other Stidthg Pete, 4 che 7 engs kouch 
ny tuo oppoſite Hef Le Tub or Velſe), Then look. 


hat Diviſions bor upon he Lihe of s and. 
ine of Inches upon the Sliding Piece) #recut by 
he end of the Rule, for that Point doth ſhew the 
ameter of the Tub in ſuehes and tenth Parts upon 
Ire Line 3 and upon the other, how many Ga 
14 hundred parts it wif contain t oHE Nhe * 
Thus when the end of the Rule cuts 13. 4. 
ine of Inches, it alſo tats'o Gaſſots * on 
de Line of Gallons; in like manner, when it cuts 
on the Inch Line, it will at the ſame time cut 
23 on the Line of Gallons ; that is, 1 Gallon 
nd . 23 hundred parts ; and ſo much will a Tu 


G 4 
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of 21 Inches Diameter contains at one Irch d 
And thus you may draw ot this Piece to 24 Inches 
and an half, and then the end: of the Rule will at 
1.673 on the Line of Ga!lons. 

Now if the Diameter of the Tub be more tha 
24.5, pin this Piece at 24.5, and then draw out the 
other bi iding Piece at the other end, where ya 
will find, that when the end' of the Rule us. 30 
Inches, it will alſo cut 2.5 1 Gallons; and thui 
may draw out this Piece to 36 Inches, whine you 
will find 3 Gallons, 6 tenths and more: "Note, In af 
theſe Caſes tis the Area only which is fought, th 
Inches do alſo ſhew the Diameter, but this is to make 
the other more plain, 

Nor the Tubs or Veſſels which Vieuallers come 

monly make uze of for cooling their Worts, and 
working their Ale, are generally Cylindrical or Ce 
nical, and in either of theſe the — are Circule 
or Elliptical. 


Hut of ſuch as are Cylinders, or near un Him, 


If the Baſes of a Cylitarical Tub be circular, the 
Rule ſhews the Area or Content at one Inch dee 1.1 | 
Inſpection, (as above) this multiplied by the Dept 
of the Liquor gives the Content. Y 


" Admit I come to a Tub, and (by the Rule) * . 
the Area to be 1 Gallon 4 tenths, — the Depth of 
the Wort 7 Inches and an * | 


242 Multiply 


— * 
A 
= 


dect. X. in open Veſſels. . 129 
Multiply the Area 1.4 
by the Depth, vid. 7.3 


God 
x 98 


* 


The Produg is = 3 — — — 10.50 


That is, 30 Gallons and an half, which is the 
Content 1 | 
But this Content-may be found, without the. Pen, 
for having the Area and the Depth, you may mul- 

tiply the one by the other, by t Rule : Thus, 

Set m upon B, to 1.4 che 3 A3 then 
againſt 7, 4 the Dep * upon B, yo! ohave: 20.5 ypon 

A, the Content as before. . | 

1 the Veſſel be oy ical take' 9 6 Di: . 
in the middle, o Depth ; as zern he 75 
Diameter is 60. 1 and the ſhorteſt 40 5a 

4.359 is to one of the BA 
So is the other Diameter to the Area. 

And by. this Proportion on the Lines A and B, a 
Area of the Elliplis. above · ment loved ill ve ſoak. 
to be. 6.68 : For, F | 

As 359 upon K 15 wy AN | if 
S is 6Q upon pry 

This is the . By "of Anda 235 Area of ap El-- 
lipls, But in ſmall Elliptical Tubs you may 6nd 
the Area with leſs 521k oe 2 Thus, 

kind (by drawing gut. the Rule) the Area. of -the 
langeſt Diameter, and in like manner the Ares oſ the 


ſhorteſt Diameter, half the Sum of theſe two-is the 
Area ſought, 


+ , * 1 C 
' b } $þ ©- MEL 4241 918 
1 . 


i 
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n 


ite part of a Butt or Pipe ſet upon one Head, t 


a „  @ mogrmy.e 


ente! 


© 


Suppoſe the Area of the longeſt Diameter be 3.62 
AR the Area of the ſhorteſt .. 
The Sum is —» — —— 


Denen 306 


The Area, required, which is very 'near the 175 
for if you work by the former Rule, you will 
the true Area to be 3. C . 


Secondly, for Cunicuf heels. 

When the Diamsters #t 'Top an Bottom digt 
not aboye 4 Inches, you may find the Area in the 
middle of the Depth, By Eraivitg on Roſe nr 
bove directed, an this Kia thus found is yery tear 
a true mean for the Wwie Tub. L | N | 79 2 1 4 


Example Let the Diameter at the Bottom of 1 
Conical Tub be 24 Inches, and the Diameter at the 
Top 28 Inches, in the nadie of the Depth of ti 
Tub you will find (by the Rule) the Diarrieter i 
Inches, and the Area 1.88 Gallons. 
And for ſuch Conical Tubs (or Tuns] whoſe Dir 
meters are above 36 Inches, if they be near a Cylir 
der: one mean Inch will be ſufficiept, , .*" * 

But for ſuch as are much Conical and you 
may find the whole Content by Problem V. Fed 
And if you deſire to Inch any fach Ton, 'ohferve 
Directions in Problem J. Seck. VIII 

There are yet another ſort bf Veſſels which 12 
allers do frequently uſe to work their Ale in, and thek 


yy | 


* 
4 | 12 
i 1718 


other being cut off. Tho 


3 n be 7 a>) * ; 8284 
in open De els, _ 7. 
ſourrd by 


we voy 


1 obſerved in ſeveral Places they cool their 
orts in Braſs-Pans, boſe Diameter is about 30 
Inches, and Depth 10 or 12 Inches; but theſe are 
ommon] pe in wy . b an Firm or two, 
than at th PP. EB II 1117 1 12 | 
In ſuch Veſſels as 41 If you take (with the 
Rule) the Area ofiths oaks Burface, and multi- 
ply it by the Depth taken — 3 or 4 Inches of the 
* the Prod Pr, rodac aim be Wen 


gw for round Bowls, which are like che Segment 
of a Globe, if you Beet, the Area of the Liquor's 
Surſkce'by balf ivvs the Co 
meh + in PraQiite; Caſes #3 
ence-veill be | or teſt Tor: ati 
But that I ry not be wanting to the meameſt 
ities, I have here inſerted a nu, Table, 


benife che Brew of Titdes, and Coche Lg 


nur in Mee, | 
" 021 r wy” .- 12 22 
zan ' n 1% 0973 e i £054 
237 9y: A0 aid 1% hi nul: 
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r 
THE. 


| Explanation and Uſe 
or r E 5 


Ty BLE of Cylinder 


HE Table confilts.of two Parts: The & 
thews the Area't of Circles, and Coment 
Cylinders from 21 to 42 loches Dia: 20 
and from i to 10 Inches deep, (and by Addition, d 
any other Depth whatſoever.) The ſecond ! 
 thews only the-Area's of Circles from. 42 tf 
Inches Diameter, 
In the firſt Part of the Tabte, the 20 6k? 
(and ſo every two next ſucceeding) contain 10 8 
'8 lumns: In the firſt of which you have the Diamet: 
| of Circles beginning at 12, and continued deut (i 
| 


the ſaid firſt Column on every left-hand Pag) 
Inches and Tenths, to > 42 fad Inches. 
0 > other 


Is 2, 3, 4, c. to 9. SILICATE. 


er 1, 2 . (againſt their ref] 
meters) Ares's of Circles (or the Coon! 


3 Inch deep) to the hundred thouſandth 
Ale- 'Galloo ** 


, 2 


of the Table of Cylinders. 133 


In the next Colymn under 2, is the Content at 
2 —_ * ; under day Le in oh? Inches 
deep; nd ſo on to 9 Hides deep in laſt Co- 
lumn . 8 qe — 'J 

Thus if the Diameter of a Circle be 29.6 Inches, 
3 is 2. 4401 Gallons, the Content at 1 Inch 
tee. And if the Diameter of 'a Cylinder be 29:6 
es, 


Inc 


2 ADS +: 4.88). 
_ ol ——— 222 22137 


GRE 


: 41 
The Cen- Inches. | 12-20 
tent at p is< 24. * 


— et. 
19.52 
$i1;/ 1 12 12198 ö 


. ae, e 


** 


en Dor 2 8 | 

* IS 

1 3 42942 

| . 1 82 
W 210 renn oy 


"" » 


g a 
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one place more tow the, ian 


hence the, Uſe of this 
ther appear by the following — ny 


. There>is 6 Tun is he * Ae Fs 
meter: 55 29.6, nd ae ob -what is th 
content in'\Gwllons.? , hav 


At 29.6 Inches 9 


* Inches mY —— 80 
Inches be — | j 
's of an Inch! þ is "= = 

, © 


27.8 Cone ugh —— — Tn 


1 3 Biimerer 2 your Th bo now 4 
| es, find it in the olumn of the ſec 
he the Tuble, for Again the Whole Indhes df 
Diameter in the fide of the Table, and under 
_ tenths (if any be you have the Area or Contents 
one Inch deep; liiply'd by the whifte!Depth 

ives the Conte un; but this js 
75 23G 27tk 1 

le mean Dk the 
I, ud thi 5 "the 
r the Content 1 45 


X 


„. 


Length an meat 2 
above. | 


So if. the Le "bf @ Cask be 30 

the 2 Diam bn for the char 4 IÞ 
faun 2 22 1 for 2 Is 0) 
$ 1 
phe a Wee 


11 2 Art 7 42 bbb k Troriges 2 


= Fu. * * N 2 A* 
4 0 FLIES 1 354 24 P VI! Be" a q 21 
„5 BS « . | .Y 


erb 


om 12, to 42 Inches Diamet 
and from 25 Inches = 


Very e in Gauging of. 


Ti CH EPS 5 24 


* — — — 0 — — 
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1 


W 0 F 


W WW WES ID Ws bays » lod 42. 2 fad --- aft. lb Reer LT AM x4 7 Ut 
- * . 
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A 
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142 A Table ef the Area's of Circles 


w IJ CC >». I a. OO. CA. OG 


— -2 } . ». » > © 


: I.5511 | 3.10 A 
7 1.5643 3-13 469 | 6al 
9 |, 1-5998 349 4 4.77, | 0:25 


— 
- * - - - > ———-—-— ſj — — 


and Contents of Cylinders. 


2 
. 


— — —— — a. OI. oo dts 


— 


144 A Table of the Area's of Circles 


— 
Inches. _—_—_ — | 3 | —_ | 
24.0 | 1-6042 3.21 4.87 6.42 
1 1.6176 3-23 | 4-35 | | 
2 | 1-6310 3-26 | 4.89 
34 6445 3-29 493 , 8 
4 I.6581 | 3.32 4_4:97 
1.6727 | 3-34 | $-01 | 6.69 ; 
.6 | 1.6854 337 5.06 (6.74 ; 
«7d 1.6991 3-40 | $5410 6.80 8 
128 1.7129 | 3-43 | 5-14. 6.85 g 
og] 17267 3.45 5.18 6.91 : 
25.0 4 1.7406 3-48 522 * 8 
4141 1.7546 3-51 | 5.26 $ 
+2 1 1.7686 . 3-54 531 8. 
3 1-7827 | 3457 | 5435 ; 
4 1-7968 | 3-59 | 5-39 | 7: ; 
| 5 1.8110 | 3-62 | $443 24 v, 
6 1.252 | 3-65 5.48 1 
7 1 3.68 3.52 ö 
8 1 85 3-71 | 3.55 g. 
2 ” 6 2 3.74 5:60 | I 
26.0 | 1-8827 | 3.77 | 5-05. [ | . 
51 , 1.8972 3.79 5.69 = 9. 
21 1.9117 3-32 5.7 | 9. 
+3 1.9264 3-85 [53.7 * 9. 
41 1.9411 | 3-88 5.82 "- l 
5 | 17-9558. | 3-91 | 587 | Ly 
6] 71-9706 | 3-94 |: 551 
21 T-9854 | 397 | 5596 |. 
.$} 2.0003 4.00 6.00 8.00 
| 2.0153 [4 8.00 


146 A Table of the A 1 of Circles, 


ras DEPTH. 
Inches, 1 5 2 1 . 3 
27.0 | 2-0303 4.06\] 6.09 
12.0454 4.09 [6.14 
22.0605 | 4.12 6.18 
3 2.075 | 4-15'| 23 
4 2.090 | 4.11 [8.227 
52.1062 4.21 32 
621215 . 
7 | 2:1369 
81 2.1524 
91 2.1679 
28.0 2.1835 
1 | 1 2. 1991 
2 2.8148 
| «3 | 2.23035 
g | 2-2463 | 
$ | 2.2621 
2.2780 
2.2940 4 
2.3 too 
15 2.3261 0 


— — — — — — — — ww Ec ee 


and Contexts of Cylinders, &c. 


| 


22.96 


22. 10 


22.26 


2 2 : I 


pF - 


8; Table-of the Area's of Circles, 


E 
— 2 
5-01 | 7-52 || 
$05 | 757 
5˙0 7.62 
$-L1 7.67 
Sells [__7+72 
5.18 | 7+77 
5.211 7.82 
5.2 7.87 
5.28 | 7-9 
3.32. 7. 
5˙3 8.03 | 
* 8.08 
5.428.123 
5.46 | 8.19 
K $49] 5-26 
| 5-453 | 8.29 
5.566 8.34 
5-60 | 8.40 | 
5.63 | $.45 
5.70 [8.56 
5.74 8.61 
6.78] 8.66 
5.81 | 8.72 
. 5-85 | 8.77 
| 5.88 8. 25 
5.92 2 
5-96 1 8.93 > | 
$-99 8.99 3 
6.03 1 9.04 2 


3 


e WH Wu wy 


CY 


and Content; — * ihdt-/ 


DEP IH. NS 
15.04 17.44 | 20.05 | 22:56 
15.14 I 7.66. 20.1 22.71 
15.24 17.78. | 20.32 22.86 
15.24 | 17.90 20.46 [ 23.01 
I5.44 | 18.02 || 20-59 23.17 
15.55 | 18.14 |, 20.73 23-32 
I5.65 '|- 18.25 | 20.86 [23.47 
15.75 18.37 21.00 23.62 
15,85 18.49 21.14. [23.78 
15.95 | 18.61 21.27 23-93 | 
16.06 18.73 | 21.41 24.09 
16.16 | 18,86 | 21,55 24.25 
16.27 18.98 21,69 24.40. 
16.37 19.10 21.83 24.56 

| 16.48 19.22 21.97 24.71 
16.58 | 19934 22.10 ©| ' 24.87 
16.69 19.47 22.26 25.03 
16.79 | 19.59 22.38 25-18 
16.99 19.71 22.53 25.35 

17.0 19.84 (22.67 25.81 
17.11 19.96 [22.82 25.67 
17.22 [ 20. 09 | 22.96 25.83 
17.32 [20.21 | 23-10 25.98 
17.43 . 20.34 | 23.24 * 26.15 

+ 17:34 1 2040 |. 333905 ge 
17.65 26.48 

24.11 | 


— 


— 
+. 


— 


2 — — 
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[Diam.in 18 2 


Inches. 


and Contents of Olindem. 


152 A Table of the Area's of Circles 


[Diam.in - DET — 
Inches. | 5 1 2 * 3 — — 


and Contents of Cylinders. - 


DEP T H. 
0 dF n 
21.56 25.27 | 29.37 | 32-48 
2178 | 25,41 29.03 | 32.66 
21.90 | 25.55 | 29:19] 3284 | 
22.02 | 25.69 | 29.36 | 33.03 
22.14 | 25.83 | 29.52 | 33-21 
22. 26 | 25-97 | 29.68 | 33:39 
22.39 | 26.11 29.85 | 33-58 
22.51 | 26.26 | 30.0r| 33-76 
22.63 | 26.40 30.17 | 33-99 
22.75 26.55 | 30.34 34-13 
22.38 | 26.69 30.51 | 34.322 
23. 00 * 30.67 34.50 
23.12 26.9 30.83 | 34-55 
23-25. | 27.12 þ 31.00 | 34.87 
23-37 | 27-27 31.12 35.05 
23.50 27.41 31.33 35-25 
23.62 27.56 | 31:50] 35-43 
23+75 27-71 | 31.66 | 35.62 
23.87 27.86 | 31.93 35.81 
24.00 [ 28.c-. 32.02 36. 00 
24.13 28.15 32.17 | 36.19 
24.26 | 28.30 32-34 | 36.39 
24.38 | 28.44 | 32-49 | 36.56 
24.51 23.60 | 32.68 | 36.77 
24.64 [ 28.75 232.85 36.96 
24.77 | 28.90 33.02 37.15 
24.90 | 29.05 33-19 | 37.34 
25.03 29.20 | 33:37 | 37-54 
25.15 29435 33-54 | 37.73 
258.29 29.50 23.714 37.9 


5 


©» ets 


» 1 


154 A Table the Area's of Circles 


— 


— 


 &- GA 4 ED 


_— DEPT H. 
Pon” ee 
39-0 | 4.2361 8.47 | 12.71 16.94 
1 4.2578 | 8.52 | 22-77. | 17.03 
2 | 4-2796 $8.56 | 12.34 | 27.12 
3 | 43015 8.60 | 12.90 | 17:20 
[4 | 43230 _|_ $55 1 22297, in 
| 5 4.3454 8.69 | 13-04 17.38 
6 4.3674 | 8.73 | 13-10 .| 17.47 
7 4.3895 8.78 | 13-17 17.46 
8 4.4117 8.82 | 13-24 17.6 
2 28 8.87 | 13-30 17.7 
40.0 | 4.4562 [8.91] 1337 11758 
1 44785 $8.96 | 13-43 | 1741 
2 | 4+50O 9.00 13.50 18.00 
4 4.5457 9.09 | 13-04 18.19 
14 ood | 137 | 18.27 
. 6 4.590 9.1 8 13.77 f 18.36 
121 4.6135 | 9.23 13-84 | 1545 
. 8 4.6362 | 9.27 ] 233-91. 18.54 
9 4.6589 [ 9.32 | 13.9 18.64 
Tre | 4.6818 | g.36 | 14-05 | 173 
| 1 4.7046 9.41 | 14.11 18.82 
2 | 4.7275 9.45 [ 24.18 18.91 
3 | 4-7505 5.0 14-25 | 199 
| 4 | 4-7735 | 9:55 [14.22 
5 4.7966 9.59 | 14439 | 19)! 
| 6 4.819 9.64 14.46 19-25 
| 7 4.8420 9.69 | 14.53 | 293! 
| 8 4.8662 w | 14-60 | 19-49 
| 9 | 48895 | 9.78 [ 14.67 | 1956 


and Contents of Cylinders. 155 


| 


DEPT H. 

5 6 7 i ER. 
21.18 | 25.42 29.65 33-389 | 38-1 
21.29 | 25-55 29-81 34.06 38.32 
21.40 | 25.6 29.98 | 34-23 | 38-51] 
21-51 | 25.81 | 30.11 34-41 | 38.71 

21.92 | 25.94 | 30.26 | 34-58 | 38.97 
21.73 26.07 30.42 34.76 39-11 
21.84 | 26.20 | 30.57 | 34-94 | 39:30 
21.95 26.33 30.72 35.11 39-50 
22.06 | 26.47 30.89 35-390 | 39-71 

2217 26.00 31-04 l 235.47 3991 
22.28 | 26.74 | 31.19 | 35-65 | 40-01 
22.39 | 26.87 31.35 35.83 40.30 | 
22.50 | 27.00 31.51 36.01 | 40.51 
22.62 | 27.14 31.66 .| -36.18 | 40-71 

22.73 27.28 31.82 36.37 [40.83 
22.84 | 27.41 J 31.98 36.54 | 41-21 
22.95 | 27.5 32.14 36.73 41.32 
23.07 | 27.6 32.29 36.91 ] 41.52 
23.18 | 27,82 | 32.45 3709 [ 48-72; 
23.30 | 27.9 2.81 | 37-27 | 41-93 
23-41 | 28.09 32+77 37.46 | 42.14 
23.52 | 28.22 32.93 37-63 42.34 
23-64 | 28.36 | 33-09 37.92 42.54 
23.75 | 28.50 33-25 39.00 | 42.75 

23.87 | 28.64 33-41 28.19 | 42.96 
23-98 | 28.78 |- 33-57 | 38:37 | 43-17 
24.10 | 28.92 | -33-74 38:56 | 43.39 
24-22 | 29.05. | 339-90 | 38.74 | 43-59 
24-33 | 29.19 | 34.06 | 38-93 | 43. 


29.24 | 34-22 ntl 44.00 


TAB LE 


Continued, 


From 42, to 156 Inches 
DIAMETER, 


Sghewing the 


AREA'S 


CIR CLEs 8 


Ten Thouſandth part of a | 
Gallon, Ale-Meaſure, }F 


— —— 4 — — 


r EL er 


I 58 A Table of the Area's of Circles 


7 


— ä KK IO — — - , — — 


17.539 


O 


4.9129 4.9363 4:9593| 4.9834 
5.14960 5. 
53929 
5.6398 
5.8933 
6.1523 
6.4169 
6.6870 
6.9628] 6 
7-24409] 7: 


$+4411] $.4657 
$-6901]"$:7153 


7.8233 
8.1214 
8.4249 
8.7341 


7.9122 


6] 541977] 5. 22180 5: 


$.2x18] 8 


11.7670[11.8033[11.8396|T 1.875 
(1.1329111.168711 2.225 $[11.242 
I2.5023112+5357[12+5771|22.6145 
12.872311249162,12.95 421 2-992 
13.6470t 3. 680 12.7765 13.7642 
14.0 297114.0793114,1189/14.158 


or 


7.6181 3-6 


11.9123 
11.2794 
12.65 20 


13. 


8:11 3-336811 3-374 4{13-414® 


13.8034 
14.1983 


5 
5.0306 


57659 
6.0221 
6.2839 
6.5513 
6.8242 
7.1027 


7.8764 
1-977 
9.2724 
of fa 
8. 

9. 208 2 
5.83 13 
9.8600 
10.1942 
10.5339 
[10.8793 
11.2202 
11.5867 
11.9488 
11.3164 
12.6896. 
3.0684 
13-4527 153+ 
13.8426113- 


7.3868 55 


ly Be 


14-2384 [14-27 


305431 5 
5.2701 |:5. 
5.54525. 


10.5 68 2 I 
10,91 41]10, 
t1.2656[81,3011[11-3366 j# 
˖ 1.622711 1.65 87]01.6947 
11.9853 11022912058 


12.727212.7649 
13. 1068013, 1448013. 283 [13-2215 


1515 


5.1019 
5.3187 5.3430 
5˙564 7425 
58421 
6.1000 
6.3635 
6.6325 
6.907240 
7˙1873 
2421 
17644, 
061 


L 


Feng 


13.5691 [x 3.6080 
13.88 19113-9607 [1 3.0002 
14-27$0134-3579 114-3979 | 
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. 


O0 „1 | f +2 


14-43$0114.4781þ14. 
14-3418|14.88 25 


£54333%115.375t 


20.8239 20. 1697fO. 217 220.2646 


22.559322. 609 522.659 7/22. 7105 


24-609 1024.66 1524.7 14024. 766 
25˙135525.188525.2415/25.2945 
255 6675 25.7210[25+7745]25.8282 


27.8510127.9067127,9625f2$:0134 


45-4165 
[5-337 


20.3122 
21.7907 


21.2747 
21.7643 
22.2595 
22.7603 
23.2666 


23.7785 
24.2 
te 
25.237 
248019 
26.4216 
26.9669 
27.5175 
28.0743 


28.410828. 467 1028.523428. 5798 


28.6363 


— 
9 


in Ale-Galloss: | 


22.3093 | 2 
22.8 107 


23. 23.3176 
23. 23.8300 
24.3480 
24.8716 
25.4008 
25-9355 
26.4759 
27,0127 


27-5732] 
28.1302 | 


25 6111 22.9116 
23.4196 


L67558 14.7201 


15.917 8t 5.96 


16.341716. 6.3844 16.427216. 16.4700 


[19.0021[1t9. 2 
19.4650 9.5115 
19.933419. 9806 20.0278 


177 


8 | 15.0868[r5. 1278015. 168915. 2700 
15.495015.54 1115.582715. 6244 


16.0022 


— — 
14. 8072 


16.0444 


= 0942 
19.5582 


20.49741[20.4551]20.5029 
17 725 20.9352ʃ20.983 


+3722121.4 210 
2 629]21.9123]| 
$92122.4092 


23-3 685 
23-88161]23.9332 
24-4001124-4523 
24.924 3124-9770 
25-454025.5073 


21.4699 
21.96 17 
22.4592 
22.9621 
23-4707 
23.984 


19. 8 
19. 049 
20.0750 


20.5507| 


21.0320 
21.5188 
22.0112 
22.5092 
23.0128 
23.5 220 


260307 


24·504 34 
25.9298 
25.5606 
26.0671 


25.9893 26.0432 
26.5 302]26.5 6.5846 
27. 6627.1 


26.6090 26.6935 | 
16 27.1866, 27.2416 


27.6286]27.6841 27. 7397 
28. 1 862[2$.2423|28.2984 


28.749428. 806028. $627/28.9194 


25 5520 


26. ed 
26.1510 


27: 7953 
(28.3546 


*S © © 


% 


28.6928 


— 
4 
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Dia. . |__-1 21 
102ʃ28.9 76229. 033029. 0899 29.146929. 2039 
| 103[29-5471[29-6045129-6620| 29-21 95]29.,7771 
104130.1236130.1816130.2396| 3942977130. 3558 
105430. 705730. 764230. 8 228 30.8814130.9401 
_106,31-2934[31-3525]31-4116] 3147885 1.5200 
1073 1.88663 1.94625 2:0059| 32.6573 2.1255 
10803 2.48 5403 2.545632: 6058 32.666 132.7265 
1 755 33-1505]33-2113] 332722633231 


11033.69 9753.76 1033.8 224 33-8838(33.9452 
111(34-315 2134-377 1/34-4390|_34-50 19134-5630 
112[34-93631[34-9987[35-0612]35+T237[35.1863 
113 25-5626]35.6259]3 5-688 37752035155 
11436. 196 2J36.258736.3223 36.38 59116.446 
11 58536.832 36. 8970036. 9612 37 025437. 0896 
| [£348 27-4763[37-5409/3 7-605 6 _37+6706/37-7352 


117]35. 1262 38.190438.2557 

11838 7797138.845 528.9115 
119/39-4398[39-5061,39-5725 

120140. 105 440. 172 3,49.2392 
12 1040.776640. 844 140.9116 


12244 1.45 34[41-5214|41+5895 
12342. 13 5 804 2.204 342.27 29 
12442.8 23742. 89 282.9619 
125143-5172143-5868[43.6566 
| £261[44.216214.4.2865[44+-3567 LESIONS 


 127144-9209}44-99 16/45 0025] 452734472085 
 128[45.6311[4547024{45-7738| 454345 245-9167 
129146.3468[45.4187]46.4907] 46.562746.6347 
13047. O62. 140047. 1310 4742557 73555 
13147.795117.868 1148.94 2 48.0143 8.0874 


— 
5 


in Ale-Gallous. 


NR 


MER - PE © 
29, 2610 
29.8347 
30.4140 
30.9989 
31.5393 
32-1853 
32-7869 | 
33-3940 

0068 


39.1091 
39.771 
40.4403 
41-1143 
41.7939 
42.4790 
43.1697 
43.8680 
4429 


45.277 2753 
45 5085 

48.5068 
47-4309 
48.1606 


84 | 35.9416 


137-$65© 


9 ; 


6 


30.4722 
31.0577 
21.6487 
32.2452 
32.8474 
33-4551 


34-0653 
34-6872 


35-3116 


36.5772 
2 7.2 183 


29.3181 
29.8924 


I : 
29.3752 
29.950100. 007930. 0057 
30.5305 A 30.6473 


31.1165 
31.7081 


32.3052 


36.64 10036. 704 
37-2327137»3472137» 


78801 17 


38-5173 
39.4751 

39.8385 
40.5075 
41.1820 182 


41.8622 
42.5475 
43-2391 


44-6384 


45.3463 
46.05 99 
46.7790 
47-5037 


43.2335 


43.9360 


2 | 
9.2412139+3073 39.3703 
39+905 2139-97 1 WY 
40.5747140.64 40.7093 
11.249804 1.3 1760[4T.3855 
41.930504 1. 9989420673 
42.6167142.6858142-7547 
43-3086|43-3780j43-4476 
1461 


45-4174/45-4886 45. 45-5598 
46.13x5[46. 2032/46: 2750 
46.85 12046.9235 46.9958 
47-5754, 47: 6493 4. 7222 
48. 3073 4 — 4541 


— ä́ä— — — 


— 


164 A Table ef the Area's of Circles 


n 


| —| „1 7 2 3 1 4 

13 2448.5 27604 8.60 f 148.6747 48.7484 48.8221 
133 9-265 6149-3297[49-41391$9-458 1 49-5624 | 
134,50. 0093050. 083950. 158650. 2334 [50.3083 
13550. 758450. 8 34050. 9099050. 9842 [51.0600 | 
136151-5132151+5 go[51.6650151.7410 [51.8170 | 
137/52. 27405 2.3 5005 2.426205 2.5030 62.5791 
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Parliament, for. layin 
with che affiſtonce at. 0. der e Ne 
f, and in the 


i Shal and Mr. bo. 
ao; Members of Fon Houſe. of 


an Exppriment- in order to find 1 thy 

v che fad Standard BulheF in the = 

And ehe aid Braſs Butbel being ergetiy fed wi 
Water, and t i 


common . 2 beit 
— — by" a 


(whoſe Buſe was four Inches - rae, 55 Ter 
14 Inches) was found to contain 2145; 6 fol 
The ſaid ater was — wo hed A 


-Weights in \t 
— tur 1 N 
— 0 77 70 8 ITE 


— 0 7 70 2 


it” Fo 


Now : woe. tp Wee 2 5 . 
Pay ſaid Sragdard; th 
Were dug ers Sund 
enfis £50: 1 9 je = . 
excaodin the 2 
Dimenſions (without coonting e the hundredth} 1 
of an Inch) that would come fo near as theſe :It 


moſt corivenient,' viz. 48: . 
4-82 Inches, and there a no other convent 
Enacted, in the AR for — Duty 128 


. 48s 1 4201 OY 
> Of it, 1. E. 
When this 
a x 


qua 
z Ounces, and 15 enny- weight Try ſo that 140 
Vunces e are 7 9 48.7 
4 ems in the leaſt i hap 
1 OT Yo 1 
34 ; 4d bar TP 2" 172 
g 9” 4 20267 tv. pc 365 $197 2113-2: 
ar 0 . ſt 2/4s T* gn ivwollol 115 
ie eee Ounces 1 r dz 
„ e 246 3 Als Dis 
* ago — þ 21 02 quT. 


The Buſhel, as now ſettled, contains 2150.42 — 
þ lnchey,! ag was; ſhewn'. aboye,: and willcunath of 
Sag; Matr 2530 45 Ou meh? bt, 


ht 2145.6, the Inches in the Braſs Standard, is 
+. 1131.7 the Trey Ounces of Water it contained; g 


is 21 „ 


to 1134-344- 


2 255 L. * 
id Inc 8 
** and likewiſe the es . — 


Is 

r , * — \ Tx I A 15 218 1% i 
25 TED) 3% #315104 213 nj n 2 8.8 Ih 
„ Denic 37 275 Ho οꝗ,ẽj un FEET 19 


dect. 
. ö * * mm 


—Balhei,” 2150.4 54. 6. 6. 
Half Buſh, 107521147 3+ - 3+ 4418. 1 . 


t Peck! n | | a 
/ 
| * fo! 00 
rere — — 
4 1 fd. N 111 3: AY \ "mT 7 1 has, 4 


By | this, Table it is .caſie 10 b wp 
Me ſares therein mentioned; or to try ſuch us ; 
already made, by the help of a good pair of Scale 


and true weight. But where theſe a be | 
the following Table ſhews' the Bae ih tl 


that will anſwer: to the-Buſhel, half Buſbel, Pet 

and Gallon, ided they: be equally wide from ti 

Top to the m. 

ti er OPTIO 2614302 19 2 n ; 
Example.” To 6nd whethor :4\Boſhel” be"dqull' i | 

the Standard or at; ſuppoſe the Dienen #9" " 


9 2 th H 15 1 309550 "3 vis Speis 21 Ul 
tee by bels 


h 
21 QI anc) etz aura sft oF: 1iyo!lo! 203 9 dogg, 8 
bn SEES Skins Her lat 114 n 10 fan F W 
1269 $867 121 * 4 2 Ws 29 9117 7 8 Desi dars . 
e vw 


9 Inches, and one tenth part of an Inch, find this 

| the firit Column, and againſt it have. 
5, that is, ſeven Inches and a half; now if 
de Buſhel be exactly ſo deep, it is a legal Buſhel, 
the Depth be more, it may be cut to t hay + 

the Buſhel be not n the Dif- 


rence of the Diameters 


not above an Inch, 
i | - *: 


194 Short Rules for Gauging of Mali. 
add the longeſt and ſhorteſt Diameters together, 


take half 
ceed as abo‚e. b 
Suppaſe the Diameter of à Buſhel be 19.5 Inche 
. and the Depth but 7 Inches, you will find by tl 
T able the Depth ſheuld be 7.2 Inches, from when 
you may conclude this Buſbel is leſs than the Sta 
dard; a ther find 1 2 Kr. 
As 7.2 Inches, the Depth in able, is to 6 
the Pints in 2 Nö &- * | ©, 
F is 7 Inches, the Depth of the Buſhel given, | 
62.22: 4 | 67 | | 
Flat is 62 Pints, and almoſt a quarter of 
Pint, which fubtrafted from 62, the Remainde 
1.77, that is, ane Pint and three Quarters, ar 
22 better, ad ſo much this Buſkel is. tt 
Or thus, ſubtract 7; the: depth of the Buſkel j 
ven, from 7.2, the Depth found in the Table, ti 
2 is . 2; then 4 7: 6 22:17 
ahe ve. ; A 
The!Ufe of the Tables for Half 1 Peck 
and. Gallers, are the ſame: with reſpect to tha 
Meaſures, and. therefore Examples of thief 
1 f T&F 


f * 9 . i G 
ry : * 
” « © * 
* 
. 


— — * * 


5” a 


Tube Ub of ie Ruk, a, 


na". © ne 1 £ 97 2 
0 513 — MN, 204 21 8 
8 1 ovil af 182. 


8 ECT. XII. 


N — 


The USE. of the 


ask af 1812 10 54 
N LI. | L 


10 K nal 1 7 4 


Le br 


Days). eee Gnu x 336 o£ 


a 104qU 2. 25 A. ned Koeln rn 1 


1. FR ĩð ͤ aut it 


Wis is | this Iere(t! of WH fe 
T tack, yan „ 
7 £1 19by 113120 1854 8 1:wollo} 8017 
Ty x upon A, to . os the Rate upon B, then 
3 Time u * 
x ers upon B. pon A, is .3, the Intereſt of 1h. 
o] + 2. Set 


ä K 
* - — . —— 2 — — — 5 Ae tuedinibg wc. 


196 of Simple Interel. © SQ 
wy Set 1 upon A, to * — B, . againſt 35 
the Sum given, upon A, is 105 upon B, that is 
the Intereſt © =L i fre Your: which = 
quired, | n * 5 4 C | 


C * 
Ya 2. oy . 
, 


Exam. Hat.is the Intereſt of 250 L for fi 
Wh F 


* 


* — 
1. Set 12 upon A, 10. 06 Rab apes B, then 
gainſt 4, ibe Months given * A, is .02, the Inter 
of 11. in four Moztbs upon B35. | 
2. Set 1 upon A, to . 02 upon B, then agai 
350 the Sum given upon A, is 7 upon B; that 


- — ” 3. For DS. . us 3-5 ——— 


Exam, Hat is the Intereſt of 3504. for 
| three days, at 6 per Cen per Aus.? 


1. Set 365 pon A, to .C6 tbe Rate upon | 
againſt the aays given upon A, is. O12 the In 
of 11.in 7y deyr n B. IDS 3 ng 
2. Set x upon k to .012 upon B, then agai 
350 the Sum given upon A, is 4. 2 upon B; that 
44. 45. the Intereſt ſoug lt. 


There are ſeveral other uſeful Queſtions relati 


r Intereft, ſome of wh be reſolved 
the wing Problems. In order to which, put 
1711 ny: oy *» 1433 i 34), OF og * 


2 — . EET ET OO TT RC INT 
4 * 


XI. of Simple aun 


= Principal or Sum ſorborn. 
= The Ting of Forbearance io Years, or _ of 
ne” 

= The Gain-or Rete of Ire... 

= The Amount of the ſaid Principal, in the faig 
Time, and at the ſaid Rate of Intereſt. 

Then if any three of theſe ran be given, 

fourth may be found. 


197 


N 99 8 K 8 18 
Problem II. 


Ga u, gaidt: "Ss | 


128 F I 3: u: a. 


n. Hit. an 6 * 
We — gere — — 2 ears, 


=250, g= 6. N 785 ]] 
$11 =, 1.365 Therefore,” fi 8 oo Uu A 


u 1 upon A, to 1.36 upon B, chen 1 % 
n A, is 340 upon B, the PITT” ; l 


Problem nl. 
Given a, g and t: To find u. 


gt+Hl::1:a:; u. 


I Hat is 240 l due 6 Years dence i 
p in * ORs 6. per Cent. per An. 
a= 


— — =O RR 2 =P 


21g t 1 1.36 


— -% + ae 


Wann 


Ze 50 | 


2 2 360, 8 g. 86, = 


Set 136 upon A, . 8 4 B, then Dd; 


| A, is 250 upon B, 


Therefore, Set 1 


wk, 


amp. N how many Years will 250 I, amt 


; a zun e 302 ef ao opt, N 
— 1 


„5 


nt W wh 


Problem ! 0 20 70 = 15 | 
Given an 42d 8. be. t. 


81 „ Aust 


unto 3 40 J. at 6 per Cents peb Ann, ? 


n 340, d 250, i J 
ug 167 80 * . 


to z 


— A, Lo ede 


2 QA nau de. 1 ©) 4 rioqu 1 1 


„ene & wh Jos 4 AH] 
v4 , © 38,03" o bf a 


7, 
« 


d. XII. of Simpl ny 1 75 
Problem 5 ä 7 1 hy 


— * — 6 — — — —— — 


Sena, a Ti ak. 


ut-1: a -u 8. 


f 
0 . - 


T what Rate of Intere) wit 
| Araunt unto 0. ＋ in Aber! | 
21 ©32 8 
: = IMA: — 
e ee N 1 ** . 


Th-refore, Set 1500 u to 1 1 B. 1 n 
7 ee 8 7B. e 


hure ſou . 11 Qo1 ooo 
* N. 28 jſcnnep 


2 8 En 


5 than cas. be e 


( 


"6,8 4 
— 


2 rr 
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ol 
*. oa 3— 


O Simple Intereſt. Sea. Xl 
A Table of Simple Intereſt ſor any Sum, 
Time, ,and 1 


te. 


5 „ 
„ 8. 


—— 


100000012739 14 


| $00000246% 15 
8000002191 15 
70000011917 16 
$o0o00d11643 16 
cOO000[1369 17 


1095 17 9 2. 
8 


=} 
2 20 


12 * 


0 o 2 2 „ 9 * 8 © 
— wy. wu 
= © we E 
— 
+> 0 0w 


Ja Oo & 
— 


* 


- I d. f, 
11 0.7 
4 2. 41 


— 


© — 
——— r 


As, Simple dag. 0 
1. Au n N 1 

I. To epd the Imereff of any any Som, foe 1 any num- 
ter of Days, at any Rete of Intereſt. 
Mele ; the, Sum iven by the 8 2 _ 


hola 75 At Poe, with 1 2 


Figures of 
he right Hand, as in the Example 
ſams anſwering to theſe —— taken out 85 the 
Table, and together give the Iatereſt ſought, 
1. Exg hat is the Intereſt: of 6525.4. for. 
146 . at 8 Ter Cen. ern £2;horT .g 


- — 


ung 
— 7 " 
wt A bd. 


— |} + 
> $2200 — — :: —.— 1 
Number 4655 — ——— — 
——— — 

20. 


＋ 2 8 


arms! 2 5 
016.4 el wy 
r. 2 dre 
ud 01 * . 
e | 


[222 Sx abs 


a - 
re — w ˙ wr=ũ̃̃̃ ̃g ²mꝙ 


59 — „ — — ww 


S ©S 
— 
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2. Example, What is the Intereſt of $25 1, 10 
in 146 Days, at vs pen Cent. per Ar 


Princip 1 2 
Rite 


* * = $ | = 
e \» ent 299% i 7] q 
- — . — 
aint dd n £he+! S563 WEED 
rs ne 0 Ire 


69 
' 4 T1 47 58 Buybord 
nen ? 1.4 ty 29 


= 


* # 4 a . Ls . py £ . : 71 p " WAP 6 a 
, I 
3 900 N . + *4.\ 44 * 4 7 „„ © > 4 87 , . k 0 * 4 1 
* c = # * & \J + * 4 „ , ELLE . 4 [2 * * & 


1 z wo f a 2 2 t 
30: 4 e£29 Io At %% 2? zn 


2. Prod uct 2 . a 22 5841.84. 8. 


* g——w-—Fl"" , 

HOCO—— 24. 13. 1. 3 23 

600 — — 27. ta. 10. 2. 8 

4© 2 2. 1. 1 

* — o. 0. 0. 2 64 
| . 80 — 8.90. Os 2. 10 
| «04 G. 0. o. ©» 1 


* 


n 


Anſwer 26. 8 "Ii 3. 3. 36 j 
re AY | 
Example. What is the Þrteref# of 829i; 1. 
the ſame Rate, for the Remainder of the Year, . 
219 Days ? „„ „ 
- Produ 286 | | C007 


1 of Single Entereſt: 
0 1 2 4. on. 
— 7. . LI, 27 


12 of j | 


0. 1. 83 
d. G. 0. o. 16 


— 


8 o. 


The Intereſt of $2 7 5 wy | 
br 219 Days, at 7 12. f. 3. 6 - 
. os 17140 2 F 


108 Gf 


The Intereft of 825.5 J.) 2 12 


96 „ — . — 


r 146 Days, at the 
ime Rode wn found 26. 35 * 0 


0 be — 
, — — — 

The Sum is the exact 11 

mere ſt of $25.5 J. for 2 

65 Days, or one Tear 58. Oz 9. 2+ 40 

it $ per Cent. 2 4p 


. 


—— „ * 


* 


7 E96rvi . 


3 
IT. Any e 1 % given, 10. 

. nl * it amounts "4 £ XES 
Againſt 4 Annual Salary i rſt or third 
* of che Table 5. have 195 gn for one 


Tos in 'he"ſc6ntt ör fourth Col. reſpectively 
us ; 

f MoD wy * 7. 

$00 Pounds? 13. 13. 11. 2. 68 

oo > per An.p 1. 12. 10. 2. ass. 

70 J is . 3, 10. 0. 11 


204 Of Simple Intereſt. Se&. N. 
And fo for any other Sum, found in the firſt « 
third Column of the Table. | 


And ſo for any nidyber; of Days; multiply the 
Annual Salary, by the number of Days Fiven, and 
2 place the Figures of the Product, with Eyphers tc 
wards the right Hand, as, in the Example fofloy- 
ing, the Sums anſwering to theſe Numbers taken 
out of the Table, and added together, give the An- 


ſwer. | 
Basel. At a Salary of 425 L. per. Aun. what F 
due for 73 Days? | 4 
Salary — _ 
r 15 : 
J . | 
re JOS - wy it | 
„ * . 
30000 -. — 83. * i p 
$000 — — 21. 18. 4. 1. 20 2 
300 Ge. 16. 5. 1. 04 0 
20 — o. 1. 1. o. 60, , 
5 OO, o. 3. 1. 15 7 


1 IT * . : 4 0 — 8 — 5 
ie Anſiver 105. o. o. o. oo 
* þ 1 of ; þ - . » g | a 


. — ©. 260 


tet, XII. Of Annuities, 8: 205 


th. 


d of auen at unt Intere 1 * 


Problem | Wh. 


To fd the Amount of any Ammity for any 


Lime given, and "ar any Rite of Simple A 


tereſt. 1 


A Sal Rule. | 
F. the Imtereft of the Annuity for 


the — | 

ber of Tears, half hers! or Tk that . 
Annuity i to continue. | 

2. Multiply the Intereſt thus foaud by the number 47 
Nerz, ta- Tears, or Quarters, leſs by 1, and to thes 
Prodult add the Sum of the Annual, 'balf yearly, or 
juarterly\ Payments, the Shaw aa be "the true * 
f the Am,. Sindh wh 


Example, - What 1 the Amount 28 
rol. in 8 Nears, ode po 7 


The Intereſt of 100 I. for half che tis * 
4 Years, is 24 J. this multiplied by the number. 
Years leſs by x, (viz. 7.) u& will be 168, 


w which add the of the Annual Payments, 
M. 800, the Som ll 68 þ. hs T hgh, 


1 312 2 43 du 


Pre 


206 0 Simple Intereſt, Se&.XlI 
| — — problem VII. ä — 


To find the preſeut worth of any Annuity for an 
given Time, at auy Rate, accompting Simple 
Intereſt. | | 


The Rule, or Proportion is, 


AS the Amount of 1 l. in any Time it tou l. 
Soso is the Amount of any Annuity, 10 ibe preſent 
worth. 
Therefcre, Divide the Amount of the Annuity by 
the Amount of one Pound in the Time given, the 


Quotient is the preſent Worth. 


Ex; mple. 12 is the preſent Worth of an Anngity 
of 1c01. 10 continue 8 Tears, at 6 per Cm. 7 


The Amount of 100 I. Annuity for d Yeary by 
. the laſt Zroblewr, was found. to he 968 K and the A. 

mount to one Pound in 8 Years, will be found (by 
the II Problem before going) to be 1.49. 


. Now if 968 (the Amount of the Annuity) be di- 
vide by r48, the Quatient js. 674.066, and ſo much 
_ preſent Money is equal in Value to an Annuity of 
100 J. for 8 years, for if this 654,054. be pat ont 
at Tneereft, it will, in 8 Years amount te 968 J. a 
E fer cent. per An. Several Writers have treated 

the Calkwation. of Antuities at Eagle bueret; 
but in as much as all preſent Worths either of His 
cipal Sum, or Annuities due at any Time to come, 
ought to be conlider'd in a Geometrical Proper 


* 


* 
94 


— „1 HH” =D WW CY —= = 


Sekt. XII. f Cpu Ie 


| Fry As 106 to 11 36% + 


£397 
according to the ſeveral Rates of Compound Intereſt, 


all Computations of Aunuities at Simple — are 
to be * aſide as Ndlets J 


0e e tereſt.” i Da | 


6 \ye9ka\% | KY: 9499.) >» 4\n A 
N Compound Intereſt, the reſpetive Amounts 
for each reſpeRiye. Year. gre ſo many Geometri- 
cal grepor tional Numbers. Thys, if 360.1 be put 
out to [ntereſt at 6 per Cent. per Av there 
will be due at the end of the firſt Year 106 J. which 


106 is-pow M. e Pringfpat, and at the end of the 
ſecond Year . duft to 1 * and thi being | 
made” A sig tige "wif IN arche en we the 5 | 


ihe 
de increafed t de 119. 1615 3 now theſe four Num- 


bers, viz. 100, 106, 112-36, "a tro. tors, are 
ſour Geomenrical 1 N umbers: : Fer, 


As Ne the gelt Year 4 uu And 
$0 is 106 to 1 * (for the ſecond Year.) 22 
, b. 821 ; (19484 812 W N 28K E 


as tA 5 
So is Wee for the third Yar G. 


. . # * * 
54 "x" 1 107 74 P 3 4 +; — 


, 1 5 1 4 d 
. 1 4 : 0 . FF - 
© Sw 4 ' » , .» * £ 4 = ” Fi 
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re Problem VIII. 
Any Sum of Money being Propounded, jo fa 


tle Amount thereof in any time, at an 
Rate of Compound Bere. r 


Example: What is ibe Amount * rect being for- 
born 5 r ar 6 per. Cent, per Ann, emen 
N 3 


12 26 hi » 0 Hirw 


ET 100 upon o B. to 108 (abet Gel. Year's A 
, mount) upon A; then, againſt 106 upon, B, 
you have 112-36 upon A, lt And by be 
a In like manner, G 


2. Againſt 112.36 upon B, is 119.1016 | upon A 

the — in cava Years, - Kun. 821 oy 

©] 2&2 "i 6G 

0 A aint anc eK is 126.24 

the Amount in four Years ( 02 dot th wag 

} IC 92X- 81.4% 

Laft A aft 126.24 1 B. * have 13 

upon ah, Again is the 247 pn in 5 Years, 
Anſwer to the Queſtion, 


#2 


dect. XII. Of compound Intereſt: 
Problem IX. 


4 Sum. of Money, being due. at. avy time 10 


come, to find what it is worth in ready Mane, 
at any Rate of Inereſt.. 


Example : What is the preſent worth of 133.822 * 
due at the. end of 5 Tears to r 6.002 ut. 
* Annum Cum pound 1 Imereft 7 


HIS is but the Inverſe of the 1 
Therefore if you ſet the Rule as is there di- 

ed, you may read the Propor Ee again; 
For the reſpective Amounts fund d , in that 


Example, will paint you to . P 
inagls, wil pane oy to the on ear, ys 
5 ent | 


2 106 upon A, to 100 upon B; n- 
2.322 Upon A, is 126.247 upon B: 


— "Worth of 500 . at ibe end of the firſt Vears7 


Alſo, Againſt 126.247 upon A, you: have 119. 
ters upon B, the preſent Worth at The end of the 
ſecond Year, 8 

Again, Seek 1 19. 1016 upon A, aga you 
have 112.36 upon B, the preſent Worth at the end 
of the third Year, 

In like manner, 1 112.36 A, is 106 
| gy, B, the preſent! Worth at the end of the fourth 

ear, 

Loſtly, Againſt x06 u have 100 upon 
B, which is the preſent Fort of Korg 822 J. at the 
end of ſive — which was requ p 

ro- 


Sect. XII 


Of Compound Intereſt. 
Problem x. 

A yearly Rent or Annuity being for born 4 cer- 
tain number of Tears, tv nd what the Ar- 


rearages thereof ill amount umo at on Rue 
D | 


— "YU 4 + ; 


Ind a Sum he Princtp 10 188 nb 


qual to the Annuity or yearly Rent, 


2. Find .(by Probl. YI). dhe one, erm 
oh ** , e 2 his done, e 

ri rt found from Amoune he Ke 
en by the Auger, at 27 4 
Eximple : A Rent 297 


i A f 

. Born 12 Fe 7, wb yy 

tbereof amount unto acco ting [ntere e- 
. af 6 per Oct.) ay 2 


70 fd 4 Priricipal whoſe Intereſt is 9 3. hy, 


A. 6% 100 . d 


0 is 9 to 150, the Principal ate. 


The Amount of 1501. in 12 Years, will de nt 
by Problem VIII. w be 301.8 a8, from which ſub⸗ 
tract (the Principal firſt found, viq.). 150, the Re 
mainder will de 451. dal the Sam of the Arrearages 


6 


dect. XII. IF e n 211 


4 yearly. Ren * Abit R to 
| font nd ne iu ready Ala 7 


Rt Problem) has phe i 
E ate A 4e e 2/1 wine 


the preſent Worth of thoſe Arrearages: The — 
Worth thus founI[is. tha balus of the . or 


Erle; Ee 
tinue 125 
i WL this R : 


| 2 


By asus Pees ebe Artes 
e Wan doing furborn 12 Yea 


15 1.828 J. ** 
t Worth of 11 


go 


aon 


And che 920 ae * be 
5 nm be foun® {by Frbb: ) 
to be 75.443, and ſo much may be given for a Ren 
Fear: : 5141262] 
| But ſuppoſe the Term, — 


hat is the e Anſner. ena vane 


ages, 19 5 


: . _ C * 4 - * 1) -. « 
* þ * J iy ef 1 4+ CLIT BS Y * 7 11538327 12141 


41 0: di8 VO 2? 8 
erte 1 12 


— 


— — rn —— ů — —_ 


. Years hence, 


212 — N 


For Inlance. 
Suppoſe in the laſt Example, the Annuit 
for 12 Years, were not to begin till after 4.25 E 
ration of 6 Years : I here ſeek what the Arrearages, 
(wes: 151.828) being forborn 18 Years are "worth 
in ready Money, and by Problem IX. I find it will 
be 53.195 J. which - the Anſwer : So a 2 
Rent * 2 72 F. 9 4., per mu, to begi 
continue 12 8 15. wort bu 


55 N in ready r ede J 8 e 
i 1h NM at z 20 113 0 K l 
ü 0 74 Ty | Problem: XU. 1. 


/ 1 dne bang 


at; plesſuter anfl 
f in ready Mopey :. Thin av 


roportion is, 122 
eſent Worth ſound, ixto the ud 25 
2755 Aae, to the Aunniiy ſe 10 


tz dum © bits. 8 

— 2 What 44752. 10:comtinues d M wil 

300 l. Purchaſe, . a" e N 
Comp iereſt? nt 


By Problem. XI. I Bod that 7 nan will part 
9 1. per Annum, to continue 12 — 

Theref fore, det 75.443 upon B, to 9 upon A; 
then againit 300 upan B, is 35-776 upon A, that is 
15 J. 158.6 8 and ſo much 3 to continue 12 

ears ls worth 300 l. - 


Pro 


delt. XII. Of Compound Intereſt. _ oft 
Problem XII. i 


There .is @- Freehold Eſtate of the yearly Value 


of 781. What Sum of ' Money is this Eſtate 
worth, allowing the Buyer 6 per Cent. pet 


Ann. Compound Intereſt for his Ag 
| The Rule or Proportion i is, 2 | | 
As the Annual, bolf- Tearly or Quarterly 3 


N fil.is ro 11; 
1d ($i the Annual, V Tear, or Quarterly Rent to 
q e J. ar'6 per cn Compound In- 


he Year - | 
Ne, For 1 — vert > is ae . 
erer § 251457 | 


10 N nd A" Senn 


Let 4 B, to u A; then againft 78 upmn 
nt, WS, is 06 upon B A. ox.upon A Value of the Eſtate 

opounded ; and for the fame reaſon I find without 
wring the Rule, that a Freehold Eſtate + 


A; 120 
321 


Abr 8 


2500' 


Pounds, 


, , , . — — —ñ PI _— —- FAY — — — 


— — — ÿ——— 


ä 920 Pro fei „ 2 þ 5999 1 0 4 41 . 45/7 
Example: IJwoaid lay das 890 l. e 
be Eſtate, ſo at ta bave & per Cent, Interefi 


219 l. per Annum. * 


214 07 eee Peaks h 
1er ſuppoſe wr dag of the former Eſtate, (viz. 
78 1.) were payable Quarterly, (viz. 1945 I. per Quar. 
ter :) What 1 7s * worth, allowing the 2 
5 per Cent. as before ? 
Set .01467 (the Intereſt of 1 J. fot! a \Quartsy'y 
a Year) upon A, to 1 upon B; then againſt 19.5 
(the Quarter's Rent) upon A, you have 1 329-244 
upon B, that is 1329 J. 4 5. 10 £4, the A 2 
which is 29 J. 4%. 1 10 % W OI rs 
that being accounted by RB oy by Quarterly 
Payments. A 


* Problem EEE 


A Sum f Anne) propounded, 0 Ph the Au- 
nal Rent of a Free-held Eſtate that we 4 
Sum will parchaſe, at a given Rate of Gn 
pound en. 


— : 
His is nd Inverſe of e lad, 22 
Proportion i wy © 


As 1 to the Au l 1 
So is the Sum propounded 10 the Annu) Rent 


for my Money, What ee Rent he? 


Set 22 Ar to. os upon By then agg inſt 3650 
upon A, you have 15 theo $4 > Anſwer 


el 5 Ws 45 


Pro- 
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Problem XV. 


„ Annual Rent of a Freehold Eſtate being 
laoun, and alſo the Sum of Money which was 
raid for the ſame, to find what Rats of Com- 
round Intereft the Purchaſer ſhall haue for 
The Proportion is, 1. > \ 
\ S the Kum givoa it 101 3 2 * | 
So is the Annual Rent to the. Rate of Intereſt 
ample : There it 1300 l. zue a Free bold 
1 Rene is 78 nd res of 
ks the Purchaſer for bis Money? © Fg 

et 1300 upon A, to 1 upon B; then againſt 78 


A, is. oò upon B: So the Purchaſer ſhalf have 
xr Cent. ſor his Money. 


; 


If it be demanded, How many Tears Pur | 7 2 
* Eftate is worth at any Rate of Co In- 
7 | . 


| The Proportion is, mm 


hs the Rate of Intereſt is 10 1 ; 
vir 1 to the Anſwer. | 


Exemple, at 5 per Cent, 
ﬆ ,05 upon B, to x upon A; then againſt 2 u 
B, is 20 upon A 3 avs ox Cent, it worth A 
as Purchaſe, 7 
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At 6 per Cent. it ĩs worſt but 16.66 ; Years P 
chaſe. For, 


As .06 upon B, 1 1 won A; 
So 5s 1 wpon B, 10 16.66 wpom A; that is, 167: 
8 Months, and ſeme m bat more. 


The Converſe of this is, 10 2 4 by the Number 
for bes Meme — what _ of 0 the TH | 
or bis Mone | 


Say, As the Number of Tears Pure 7 i5 10 1 
So 11 b e lag wy 1 


* 


Example : A Freebs1d Eftate is bought 4 20 U 
Purthaſe ; What Rate 7 Intereſt bath tbe Pure 
* bis Money E 7 


858 0 * to 1 u B, A" ala x1 
29557 r deere 


1 P YORI Woo oo 


-The Rule a ſe 


n ä EY — .unq.. AX 


SECT. Xn. | 


The Rule of Tai 


Problem I. 


ePerſons C D E F and G, nale a Bank, 
er Stock of Money, in all 360 l. with which 
they Trade and gain 40 l. what part of this 
Gain muſt each Perm recerve t0 b his 
Maney put in? At R 


HE Inſtrument will reſolye this and ſuch like 
Queſtions by Inſpection. 


| The Payorton iy 


As + RF * nt 1 2d Sib 
is to the whole Gain | 
So is each Man's particular Stock, 
to bis 5 perticuler Gain, 


+ Qt 
Therefore, Set 360 the low aaa POR 
* Gain upon B, thep hgh coed Porky 8 
ock upon A, you” have 
inſt 108 Ang A, you have 12 upon B, S 
— wy J. ſhall haye 12 of the Quin, - -__ 
[ Ic . N 


EC 


75 Pe, "op 
H cou e > 6. 4 


L Stock 
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Stock. Gain 

C— 108 — 12 

D— 81 — 9 

— $5 ? 
N 

R 

— — — — 


By which it appears, that this Queſtion (whi 
by the Pen would require five Operations) is reſoly 
by the Rule at one. - 


A Queſtion of this Rule with Time. 


Problem II. 
Two Merchants join together, H put in 60 
for 6 Months,” F put in 80 l. for 8 Mom 
and they gained 50 1; How much muſt ea 

Merchant have of the Profit? 

The Proportion will be, 
f1) As 1 75s 1% 6 (Months); „ 
/ $05 60 I. 10 260, | - 

(2) As 1 is 108 (Months); 

So 15 801, #0 640. ; mY 
Set 1 upon A to 6 n B then ainſt 60 upe 
A, is 360 upon B. adv. * 

. Agal 


xm. The Rule of Felowſbip. 29 
"ug Set 1 upon A, to 8 upon B; then a, gainſt 
n A, is 640 upon B, the + Sum of these is 


+ we „„ 310 255 


Now for each Merchant's Share. 


x. Set 1000 upon A, to 30 upon B ; then aint 


360 u is 18 0 n 206i and ſo 
— Farms $4 e ur 


Set 1000 upon A, to 50 upon B_; ; then againſt 
» uk. noe TR IO bs 5 hare 
rr | 
A "i eee 


30 that 15 ny have kt. 3 


4 


The whole Gain 50 l. 


220 1. , f "Wo Akhe 
$3.3 5 ; oC + £3 ht * a 
1 Roe e $1? ON; 
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wp . un, or tbe RUILE 
1. M meas + >» £5 4 


Military A FFATR: 


\ ?x. 
1223575 cds; 12 26.513 © 
"Probl 23 


Any number of Men bei ed, to pl 
them in Battalia, ſo KK pe be 
many in Rank as in File, and ſuppoſing i 

to b 4mbattelled at Order .(which- 3 4 
diſtance in Rank and File) to find how m 
Square Foot of Ground they will take up ? 


ET the Number of Men propoſec 
3600, Set the Lines C and D 
at the eng. Now foxa ſmuch as the Nu 
given doth conſiſt of an even Number of Fig 
k the Number, vi7.. 3600 in the ſecond Ra 

on the Line C, and: it on the Line P, 


. 


+ XIV. Of-Military Affairs. 22.1. 
11 find 60, and ſo many Men muſt he jo K, 
1 as many in FINs * £055 ads bo donge 


Now find. bow . mann, aun rdf Grd 
wil occupßỹ : Th A 
2 I uponA 19 a Urn. \ then, ag g $9] pot 


89 upon 
Then of the | Lines C and D eyen, and God this 


ny ISS CLI Pr. er er o- 
1955 bein a6 Order o { _ I 
me T r 5 » 


JLobdh 7 


by Number of Men A0 . to Place 

theme in Batealla, E r ſuch order 7 

may bete 44) Many iu Raut 

and that they may ſtand. 4 

which 19,1 K Foot. 

| of! erg exit Tl 007 vi b'elc EAI 
E T the Number given be 1809, ſet 
the Lines D and C even, and 2 


alf the Number given, t. 900 upon the 
, and 21 8 it you have 30 upon B, whic = 


le Dept the File, and tchen there muſt be 60 in 
unk, Fe] is twice 30. 


9 S. «+1 + 


* 14% v6 ML ' 


ſec 
D 
u 

Let 1 upon At 1.5 upon B, then againſt 30 upon 
"0 is 45 = ſide of the Ground, and 
), Without wy the Lines, eek 60 upon the Line 


L.3. | A, 


Now for the Ground theſe will occupy being a at 
bſe Order. - 


222 of Military Aﬀairs. Sect. XI 
A, and againſt it you have 90 u B. 11 
Length of the Ground, * r 
(Non for 1 Area. . 
t 1 upon A, te 45-upen'B; then gainſt'goure 
A, is 4050, and ſo many ſquare Foot of Ground wi 
theſe 1800 Men occupy at Cloſe Order. 


28 fy QI Og] 


Problem III. 8 * 


Any Number of Men being geſts: * 
in Baitalia, and a ji, Tho Nilniber name 
to be either in Rank or fs to find the othe 
Number. 


Example. ET RR bd es lace 1200 Me 

-4 in Battalia 5 that there ſhalt be 1 

In” File; ow many muſt there be . 3 Wy - 54 
—2 muſt there be P 2520 | 


This is reſoly'd by the Lines A and B. An tl 
Proportion is, 


As 15 * Depth i in File, * 10 1; 


So 1 1 200, the Namber propoſed, to 80 the w 
* Men in Rank. 


) 
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Problem IV. 


„ Niamber of Soldiers being given, together 
with their diſtance in Ran and File, t6 ow 
them into · a Sore Bamalia f Ground. © 


1 1 A *. 0 N 


une. ET the Number: of Soldiers g iver be 
L 5400, __ Diſtance in F ue 6 Foot, 


ul in Ran 4. Foot. "ej 5104 914 YT 


ſt 6 upon the Line A, tog upon the 5 1a 
d then againſt 54coupon; A, 1 3600 upon B 

Then 5 the Lines D and C even, :and ſeek 3600 
the ſecond Radius upon C, a 1 it 1 have 60 
on D, the number of Men co ed in File. 
Now for the number Meneo te in dra: W 


#3 60 N 80 134 G4 i. I et: 1 vo) A 
So is FREIE THESIS 19550 211 303 111 TR. 
| | 07 e $7811 4 21 310 3 
obere ſha! be 60 iti File and'go in ual 
Now if you multiply 60, the Number of en 
b by 6, their Diſtance, ** will bs 360, 
te de of your Ground. . 
In like manner, if you multipl * the Number 
Men in Rank, by 4, their Diſtance, the Product 
ll be 360, as above; which ſhews, your Ground 
engl; ſquare, and is therefore a Proof of the 


ork, 


noe 


L 4 Peces 


* 
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Problem V. 


F looo Soldiers may be Lodged 75 

iu a ſquare Piece of Ground; whoſe fide 
400 Foot; how many Foot log muſt; th 
fide of a Square be, that the Ground includ 

may lodge 400o0o/ © 


| The Proportion wilt he ns. A (i 


(i) A t to $00 (che Bide of the Squi 
which will Lol 1080 Soldiers) 1 


7 


S is 4000, to 160 
6 * K | * , 


TEIN Were fp; 

(2) As 1000 is to 40003 oo 
30 is 160000 to 6400096, . 

Now (ſetting the Lines D and: Ceven) find th 
640000 in the ſecond Radius on the Line C, and 
gainſt It you have $00 upon D, and ſo much mu 
the Side of a Square be, to Lodge 4000 Soldie 
with the ſame convenience that a 1000. were Lodge 
in a Square whoſe Side was 400 Foot. 


SEC 


PA 1.2 Of Triplicate Proportiar...c 225: 
34 8 CI. X. ers 11 Kr 


Triplicate Proportion, is ſuch a Proportion 
as is between Lines and Solids, or between 
Solids and Lines, of which I ſhall give 
ſome il in the fam Nd 


| 10 ( ; 1 5 
| Problem * f 
Va Bullet __ Diameter ir ꝙ Inches, weighs 
9 Pounds, what ſhalt. another lat the 
ſame ms: weigh, . Nenn a $ 
Inches | | 


or ew” teh 
72 sn 


ET 4. — Diameter of the Bullet propoſe ) up- 

on the 1 to 9 the weight on the Line 
E, ehen — iT upon the ff. tele Line is 72, which 
the whighe the Ballet Lebe Diameter is 8 
nches, 

And as the Lines now ſtand, you may find the 
weight of all Bullets of the ſame Metal; for againſt 
the Diameter upon, the ſingle Line 1 have the 
eight —_ the Line E. * 


L 5 | Thus 


$46 Of Tridliate gene, Sed XV. 
* if the Diameter of 2 Bullet 


. 


3 Inches, the 4:79 
oh me will 4 — 
0 7 | 48.23 
Problem I. | 
Kent the Weight of. two Bullets of the ſame 
Metal, and the Diameter of one of them, tu 
find the Diameter of the other. 


His is but the Converſe of the laſt, and there- 
fore without moving the Lines, find the Weight 
on the Line E, and againſt it = have the Diametc 
on the ſingle Line. 


Thus, if a Bullet 


Pounds, the * 23 
weighs Diameter $-97 + Inches 
— will be 6.67 


k Problem 
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Problem III! 


f a Braſs Gun, whoſe Diameter. is 8 Inches, . 
weighs 640 Pounds, what ſhall another Gun 
weigh (of the ſame Shape and Metal) whoſe 
Diameter is 6 Inches? 


\ET 8 upon the ſingle: Line, to 640 on the Line 
) E, then againſt 6 upon the ſingle Line, is 270 
n the Line E, which is the Weight of the Piece 
hoſe Diameter is 6 Inches. | Lo 


Problem IV: 


There is a Conical Tun which contains 20 
Gallons, the Diameter at the Bottom is 80 
Inches, the Diameter at the Top 71.2 Inches, 
and the Depth. 30 Juches; it is defired to 
make another Tun in the ſame Shape with 
the former, that may contain 800 Gallons. 
To find the Diameter of this Tun at the Bot- 
tom and Top, and alſo the Depth. 


t. For the Diameter at the Bottem. 


-M Wy T 620 (the Content of the firſt Tun) upon 
the Line E, to 80 (the Bottom- Diameter) on 
the ſingle Line: Then againſt 800 (the Content of 
the ſecond Tun ) upon E is 87, which is the Dia- 
neter ſought, FO 
2, M 
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2. For the Diameter at the Top. 


Set 620 upon E to 72.2 upon the ſingle Ling 
then againſt 800 upon E is 77.4 the Diamete 
ſought. | e 


3. For the Depth. 


Set 620 upon E to 30 upon the ſingle Line, the 
againſt 800 upon E is 32.63 the Depth required. 


So the Diameters and Depth of this Tun are 
followeth, | | 


Bottom Þ N: ö 87 | 
Top — 7 Diameter 77.4 dune. 
Depth — 32.635 


But the firſt of theſe being found as above dired 
ed, the other may be diſcover'd at one Operation þ 
the Lines A and 5. Tha: RT 


Set 80 upon A to 87 upon B, then againſt 71. 
upon A is 77.4 upon B, and againſt 30 upon A 
32.63 upon B, which alſo ſhews, that the Diamete 
and Depth of this Tun, are in proportion to the Di: 
meters and Depth of the Tun firſt propoſed. Ar 
the like may be done for any Casks: of which 
need nat give any Examples, od T 


898 WW ten a 


” 


Problen 


pe 
te 


en 
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Problem V. 


There is a Ship of 60 Tun Burthen, which 
meaſures 44 Foot by the Keel, and it is re- 
quired to make another Ship of 360 Tun Bur- 
then, of the. ſame Shape with the firſt, How 
many Foot long muſt the Keel he ſecond 
Ship be © | 8 


ET 60 upon E, to 44 upon the gle Line, then 
againſt 360 upon E, is 80 on the ſingle Line, 
which is the Length of the Keel required, 


Now ſuppoſe in che brlt Sbip the middle Beam 
be 17.6 Foot, and the Depth of the Hold -7.76 
Foot, | | 


To find theſe Dimenſions of the ſecond Ship, 


Set 44 upon A, to 80 upon B, then againſt 17.6 
upon A, is 32 upon E, which is the Length of the 
Beam, And without moving the Lines, ſeek 7.76 
upon A, and againſt it you have 14.rt upon 
which is the Depth of the Hold. So the Dimen- 


hors and Burthen of the two Ships are as fol- | 


bweth 
f 1 Ship'2 Ship 


— —᷑ͥ— öÆZꝶ—H—ͥͤ — 


** Keel 4480 
Length of ebe Beam F 17. 622 dran 
Depth of the Hold — 7.76 14.13 
Burthen mnw—ew——ns — 60360 Tun. 


T9 


230 Of Triplicate Proportion. Sec. XV. 


To find the Burthen of any Ship, whoſe Length, 
Breadth, and Depth is given in Feet, the Common 
Rule is, 2% 


Multiply the Length of the Keel by the Length of the 
Midſhip Beam, on 2 : 125 Produp 1 the 
Depth of the Hold; then divide this laſt Produſt by 
TOO, the Quotient gives you- the Tuns, But when 
- there is no Allowance for Guns, divide the laſt Pro. 


Thus, in the ſecond Ship aboyementioned, mul. 

tiply 80, the Length, by 32 the-Breadth, the Pro- 
duct is 2560; this multiplied by 14.1, the Depth, 
gives 36096; and this divided by 100, is 360.96, 
that is, 360 Tons, and 96 parts of a Ton, which i 
the Burthen of this Ship, allowing for Guns. Bu 
if there be no Allowance made for — divide the 
laſt Product, viz. 360.96, by gs, in this caſe he 
Burthen will be found to be 379.95, that is, 386 
Ton very near. oP Ep 


SECT 
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SE C T. XVI. 


_— w ? "XY — 


6 


R OPORTIONS 


— 
. 


* was ſhewn in Page 42, that if the Diameter 
of a Circle be 1, the Circumference will be 
1141592, and the Area . 785 398, the Square-Root 
f. 785 398 is . 886227, and this is the Side of a 
Iuare, equal to the Area of a Circle, whoſe Dia- 
neter is 1. And the Square-Root of. 5, viz. . 707107 
s the Side of the greateſt Square that can be in- 
cribed in a Circle, whoſe Diameter is 1: So that 
the Diameter of a Circle be 1, 
Circumference 3-141593 
the J Square equal QC. 9 .886227 
Squ. inſcribed 707107 
(Area —  ( 735398 


Vie, 
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Note further, that if the Circumference of 
Circte be 1, — ———— 


Diiniee®? Ag 

FILE q- equal... will 2829 
T $9. Inſeribed ef. 4 
8 om 


If . 48 a Calas be 1. 1 4 


Diameter 1. 1 28379 
The Circumference fl. 2 3- 54491, 7 


If the Cireumſerepce of a Cate be 4, 


$ * 


6 | a” 
© The ſO: n., 


b 
It the Diameter of a Circle be 4, 
= | 
| Circumſe q 
Th 1750 22 Pian56637 va x to | 
8 * all theſe Caſes ths Area is Square Thee; 70 
Yards, Je. the other Terms being Lid, 40 


to Lineal, Inches, Foot, Yards, .. reſpedive 
Theſe Things premiſed, I ſhall here add ane u 

ful Queſtions, which may be reſolyed nan b 

Pen or Inſtrument. | 1 | * 

10 Pi 3. ä | 

FL »& I 4 

1 1191 N of 

37 — 1. N 


V | 
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. The Diameter 92 a . 7 


cumference, 


of 


As 1 is to 3.141593, „ ci ; * 
45.3731 is to 1 


90 is the Diameter to che N 0 
. The Circumference given, o find the Diameter, 


41 1 is £94338 31. Or we ot Tx 
4% 34141593 is to 3 Amen t. tun 4 
Sy is the Circumference to the Diameter. 
G9 1.3 u 
g. The Diameter given, 10 find te Sil 275 1 08 
| equa] to the Circle. u. 401 7 


As ds to 886227, Or ' 1 * 
As 1.128379 ib to 1; 
85 is the Dizmetes £2 che $ 


The Side of a Square = * = > hs ier 
of a Circle whoſe Area is equal 10 1 he Share, i? 


As I is to 1.128379, Or 
45.886227 is to 2; | 
So is the fide of the Square to the Diameter ſought; 


. The ene given, 70 find the fide y 6. 
Square equal to the Circle. ig 


-- 


As 1 is to .2$20gz, Or : . 2 BY 

45 3-54491.i8t0 13 

5 is t the Circumference to the fide of the Square 
required, 


6. The 
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6. The Side of a Square given, 10 find the Circumſ 
| rence of a Circle equal to the Square. 
As 1is to 3.5449 1, Or, fan 

As .282095, is to 13 
So is the ſide of the We to the E 2 
ſought. 5 


7. The Diameter of a Circle given, to d the files 

the greateſt 2 e " a e . 

eren 03 $013 wie) ns A 

As 1 is to. 707107, Or : 
. 1.41421 is to; 

So is the Diameter to the Ade las" 


8. The fide of a Square given, to ud. the Pian 
< * a Me, 3: ſball circumſerib * Square. 


As 1 is to 1.47421, Or Os 

As «707107 is.t0.1.5 * 

So is the Side of the Squire to che bee 
ſought. 


| 9. The Circamference of 4 Circle given, to 5 0 th 
Side of t 22 inſcrived. ; 


4. fis to 225079, * ny 
As 4.4429 is to 1; 
S is the f to the Side required. 


1 


* (8 1 


| 


10. Ti 
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1o, The Side of « Square ge * find the Circum- 


ference of a Circle that ene the |! 
Square. | 


1 * 
1 ** 


As 1 is to +9, 00 10 2 drs ph 1 

4.225079 ts M -e | 

His the Side of che "Square to the Circumſirenc | 
ſought, 


n. The Diameter of « Gre pe to Lak the Ares. 
IST Ng Ig en Tho \ | 

4 1 l 6.585390, G0 10 

fs 1.27324 is to 11 

K is tl Square of the pm to the Aves 20 


ce ; 


"$7 oo a 


. Te ef unn iu 


4: 1 is to 1.27324, Or 

41.786398 is to lr; 

H is the Area to the Square of the — 
whoſe Square - Root is the Diameter ſought. 


Ide Circumference of a Circle given, to find the | 
Area, 


As 1 is to 079577» Or 


As 12.56636 is to 1 0 
is the Square of the Circumference di Area 


ſought. 


14. The 
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14. The Area of à Circle: given, to find be Circu 


ference. 1-335 3.97 


kJ 3 \- IG 1 4 
. ; Mud 
As 1 is to 12.566337, Or 
As .079577 ũᷣ to 1; r 
So is the Area to the Square of the Circugit 
rence, whoſe Square - Root is the Circumfesen- 
required, | 3 


| 


| 


: 


F 
Such of theſe P tions as relate to the finding | 
the Nestor 4 Circle y the Diameter Weiten 1 
rence, being of moſt general uſe, and requiring, ii 
ſome caſes, more exactneſs tan can be attiited 90 | 
the Numbers here given. I have here: added ty | 
Tables for that purpoſe, which were Calculated t 
ſixteen Places, and are here Printed exacti true t 
ten Places in the Fractions, only the laſt Figure 
mote: 66 word, whore" tho"oyenth Pd mn 
above ve. | | j 


10 ,cc:re. PW 3 17) 


— c - s \ - * 

1 3 1e. N 
% £ * 

4 . * 


—U— 2 — — wn — 


— —— Ml — 


4 Table i the Area and 5 
ference of any Circle in Inche 
Yards, Cc, to any Diameter in Inches 


Foot, 


Foot; Yards, c. from 1 to 1 2, r from 
10 be i ere FT rt 1 Rr: x 
3 18 — | S 
| * Area, = terence. 
27853981634 || +| ENDED — 
| 72959331 777 |þ. 198 
1.160973 1 2 55 pe th 
[1 [tate 4 72 $2297 150 
3 DN te L 
2 22511458528. 42 42123 TA 
20106 192985 . * 5:0265432457 
',2-2698006922 | 5 3407075 111 
* SHOE + 4. ee 
4 2 42257893 90 eee 
[0.3 1435926536 536 Pk ; 6-283185 3072 
34636059006 ++ 65973445725 
| 38013271108 . [ | -6-911.5038379 
415475628444 5 
4.52289 34212 | .17<5398223686 
| 4-9087333212 | | 7-8539816340 
3.3929 1846 [[ \$.1681408997; 
7 | $:7255526112 [J 8.4823001647 
8 | - 61575216010 J :$.7964594301- 
2.9 |: 6-60519855 42 [Nt 9. 1406186954- | 
2.0 | — - 9.4247779608z i 


Sed. XVI 


Dia. Area. & | Circumference. 
3-1 7.5476763502 9-7339J7 2261 
3.2 | $.0424771932 10.05 30964915 
3-3 | $-5529859994 10. 3672557568 
3.4 9.079 2027689 10.68 1475700 
3-5 | $-6211275016 | | _10.995 574287 
3-6 | 10.1787601976 11309733 5 
3-7 | 107521008569 | | 11.6228928183 

| 3-8 | 11.3411494795 11.93 £20836 

| 3-9 | 11-9459060653- | { 12-2522013490 
4-0 * 11.5663706144 __12.5663706144 
4.1 f 13. 2025431267 * 12.8805 298797 
4-2 | 13.8544236023 | | 2 1451 
4-3 ni; wort pe of | 1540005 4104 

4.4 | 15-20530844 5 J 13. 230076758 
4-5 | 15:9043128088 _ 2 DEE 

| 4-6 16. 6190251376 © I4-451-3262065 

47 15 {pope 14.7654854719 

4.8 325577505 14 0788447377 
4.9 95 p 3 4 1 15.39 38040026 

| 5.0 19.6349 540849 | 15-7079632679 
5-1 | 20.428 2062300 16.0221225233 
5.2 | 21. n | | 18.3362817987 
5.3 | 22.061834409 16.6 50440640 
5-4 22. 9022104447] | | 16.964603 294 
232582944422 e 
5-6 | 24.6300864041 | | 17-592918860 
5.7 25.5 175863288 17.907078 1255 

5.8 | 26.4207942167  18,221237 3908 
59 | 4454 ' | 18.5353966562 

| 6.0 I 28. «27433358 2.2 : | 18, 4955592 15 


& XVI. 


Area. 
29. 2246656600 
30. 1907054010 
31.1724531052 
32. 1699087728 
33-18307 24035 
34-2119439976 
352563235549 


36.3168110755 


37.39 28065594 
38.4845 100065 
39.5919214169 
40.7 150407905 
41.8538681274 
43.008403 4276 


2 4417864669 1 1 


4543645979178 
46.5662571078 
47-78 36242611 
49 10099377 
50. 2654824574 


27829972505 
5 2. 810172506 
54. 1060794765 
554176944093 
58.745017 3055 


— — 


58.0880481545 | 
5$9.4467369876 | 


60.8212337735 


| 6202113885 227 


1 5 


_20.4203522483 


| 


19-4778744523 
19.7920337176 


23-5619449019 


p 24:5044226900 | 
24. 


19.1637151869 


20. 1061929830 


2097345115437 
21.048670779g1 
21-3628300444 
21-67698 3098 
219911455751 


22.305 307 2405 
22.619467105 

229336263712 
23-2477856366 


23-3$761041673 | 
24-1902634326 


185$19734 
25-1327412257 


25. 4469 
26.0752 — 


257610597594 


26.359378 29 
26.7035375555 


27.0176968 209 
27.3318560862 
27.6460153516 
27.9601746169 


63.6172512352 


28.2743333922 | 


Tres. 
65.03 88219109 
66. 4761005500 
67. 9290571522 


1 69.3977817178 


70. $521842466_ 
 72-3822947387 
73.898 1131941 
| 75.4256396127 


9. 769768739946 | 


78.5398163397 


$3.3228911548 
849486663531 
86. 5901475146. 146 


| 88:2473376393 | 
| 89.9202357274 | 


91 221 ts 


9 183313155 


20331722 11 


80.1184666482 
2 ine; 


96.76 99077124 


298.5 203456166 


100. 2874914842 


105.683 1768668 
107. 5131545875 
109. 3588402715 


113-0973355 292. ! _ 


1020703453151 | 
103. 868907 1093 | _ 


111.2202339187 | '- 


- * E 
— 


* 4 
4 


\ 


1 


* 


17 
” 


CY 
_—  — 


* 
= 


44 + we 0» 5 Ie oe Cee. 


1 


Citcumterence 
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„ 


28.5884931477 
28. 9026524130 
Beg foo 16784 
29-5309799437 
9945 3392091 


| 


| 471825 


. It N 


* 24424 0666 
| 12 35 472 5 


TW 4744 


3055 7468 7398 
30.7 876080052 


314169265359 


22 986 2995 


33. 3008821281 
* 32858 


1 2 15 5 
4. 8251919 


257 5 
35.1868377202 
35. 4999969856 
35. 479251475 
£3 xe 831 51 63 


_ 36-4424747926 
36.76 663 po 


37.0 07933124 
37-3849525 


37- 2 843 


i XVI. The Uſe of the Table. ; age 


1242 „ le ra ann rs 4 2 2 
e Uſe of the foregoing Table is obvious, for >: 
[f the Diameter of a Circle be Inches, Foot, Yards, * ; 
Ce. not exeeeding 12, you have it in the feſt. - - 
umn to every tenth. part of an lach, Foot, Tard; |» 7 
And againſ any Diameter in the firſt Column, 
; have the Area in the ſecond Column, and the: © 
unference in the third: And the Area is Sh. 
are Inches, Foot, Yards, Ne. according as the Da.. 
er or Circumſerence is giyen in Inobes, . Fort, 
5 Go, © 15 ' 16 u enn 1 > S434 
If the Diameter given be entire Jnches, Ern, 
, Oc, not exceeding 120, you have rage + 
Column, by taking away the Point, for by. 
neans the Tenths are made Units; but in thia 
you muſt remove the Point two. places towards 
right Hand in the Area, and one plate in; the 
xumference, ; | 
bo- if the Dizoicter © ©. 
0G Arex is roc. 686 178686666 
* * Circumſer. is 36.4424747816 15 | 


p 
I 
4 


— 


— 


res 


iin 7 


But if the Diameter 


116. the $Areais 10568.31768668 | - 
? © T Circumſer, is 364.424747$16" 7"! 
„ $4 OG HN4AU 4 L135 6975 1012 4.4 
And for the fame\Reaſon if the Diameter INSET 
in {1 Forint 5 0 F 152 2 it 
Area is 105683 1.7 
160, he} Circumſer, is 3644-24747816 


P * 


242 The Le of the Table. g Sect. XVI. 8 
3. If any Area in the Table be multiplied by 4, 
the Product will be the Arta of a Circle of twice 
the Diameter of the .Circle-given, and therefore the 
Area of a Circle whoſe Diameter is 22.6 (though 
not found in the Table) may be readily obtained, 
for the half of 22.6 is 1. 3, which: found in the 
_ er againſt ĩt is 100. 3 Nag! $42, 
this multiplied by 4; is 401, 1499659368, che Area 
of 2 Cirele whoſe Diameter is 2 E . 3 
4. If the Diameter and Altitude. of a Cyliatey.or 
Cone be given, multiply the Area Aga inſt the Dia- 
meter by the. Altitude, the Product will be the 
Content of the linder; or by one third, part of 
the Altitude, the Product will- he the Co! of 
the os: | 0 304 SS FF * bs A C 
5. If a She, Sphere* and Come; ha me 
Diane ATRtzale their Contents are'as 35 271. 
Suppoſe. the Diameter and Altitude 12, the Mies 
aint ra is 13. 973235292, this muftipfied by 


12 1367.1 680263504 1 Cxlinder. 
15 gives 1 5047746842536 de 
4 98 f 


- 


| 

| 

| 

| 

| 1 

4523393421168.) Lone. 
MS IS D4 3 Siet r 

So that any Area multiplied by two thirds of its E 

Diameter, gives the Solidity ef aiiSphtre of that 

Diameter, | | 2 

6. If the Diameter of a Sphere be deihled, the 

Area agaigſt the dum is the & ia} Content of 

the _ 5 t = Diameter be 6, the _ 2 

is 12, the againſtirs, 1s 1 13.009 9355298, 2 

1 Content of à Sphere whoſe Diamete 12 

8 ln 1 2211 C 2 

15 8 2 ! 


* 
Li * 


22 


» 
$$; 4% 


| | 
Am 


1 155 1 ye 1 


I» 


„ + 


- ; 669246535 
716197 


„ü an ©5 


= Ke. 9 0 In N rcBrufeterce in 
Fuat,- Yards, Gee oe hu A N 
0. ö 1 1070.15 
by ERC gated 1 Ky 
Area. | 4 Diameter. | 
— 8 . 1 | 
|: 21455 74 * 3125155 2 
th N 134. 7 T4 2&1 G2 ; 
Þ 21035597284 ihr "4456338 497 ; 
"27904922 1 4774648293 
1 20371 | 69295 179 J 
"oi 47555 17 1 5411268065 
[. 37 495 Wb 3729477951 + 
2 92 17 5 * 31 28875 a 
- [03661977 S 1 
15 71 86847760 
2 7274753 472002817496 
„ 
4973 2222 2 22121255 
27946 107 | Þ (8276057 
57 011976 2 | work 
1 „62388787 


* „ 560225 


Sed. wy 


__— 1 


2.8647889757 | 


727 . 


- 
s G9 > 


— a 
Fs SS 23 > 


— 1 — — r 
647% 8 
ji mk — 112 0185916358 
8665986651 | . | 
9198155711 1. 2630 
+9748240264 bY 1.1140 ies 
10313240312 | 11459155903, | 
I.0894155855 11777465789. 
1.14909368g1 '| | Wore 444 146 
1. 2103733422 1. 24140856561 
1. 2732395447 [[. 1.2732398544T2 
1.337697 2967 1. 305005333 
14037465981 | } 3369515220 
14433878407 | « 1.3687325 106 
1. 5406 198 1. 40056349 ' 
161144379 3 _1-4323944878 
1.63838592979 "1:4642254764 : 
1.7578663464 1.4960564651_ 
1.8$334649444 | | 152738874537 
1.9 106550918 1.55971843423 
I, _1.9894367386 _ 28. 385788259 
2. 20698 106349 | 14 (I 
2.1517748306 655211308 
2.2353310757 8 
2.3 204790703 2 18753830 
24072185142 1. 1.7507043740 _ | 
24955495577 1.782535 3626 bi 
2.676986142 [ 144619 3399 |. 
2.7700917845 \ 1878028328 

1 e 


— 


$7 5212 43 
2 1 52283 
of + . Tong EET 
1 5 — * 2.06 14260 
6 5 246 39 5685 > 75 2:3008452488 
| 6.7 2722226977 f © © 2:13 9676237 
'6, 3 : $679 66432843 | {2164507 
8.9 320 6834263 [ 419338214 
2 .d zh * Þ ©} (2:2283692033 _ 
"714 40115003406 A iGo tgry 
.2/ [-4-1292961249 . JJ | 2-291831180g 
- (44406838587 1. 2.323662109 
7.4 76623419 J 2-355493157 
12424 1 78.3873 24146 
7 [Tine 13 
u 245 223 
78 | . * I 1887 
7 dog: 4.1464 
80 . 4.092958 1789 g 2248755855 
8.1 7221077081 2.5783 100781 
9.27 F. r 8 2.6 0141066 
8.15 20920 148 eee 
8.4 1 35 + 92x 426738030439 
_$:5: 2405-74 18214 288834822 
9.6 fag. 15 977 | [2737465021 
8.7 | 6:023215$213 ; '2,769296000J 
8.8 |. 6:r624793965 2.8011269984 
9.9 825275572 | 2.3329579870/ 
9.0 6:6 5 x $89757 


r 
1 ” * - 
- = 


1 > 2-99411Rgg0 
05 2 3.823945 28 


J. Diameter! 
ps 
- © 249% ont 

a e 941 


Sed 
a 9 


EX = 777 2.88 774907 
| 17 744 5: 4 * 9905 
9.6 7: 64 48 | 
7.199 E 
10.0 725774 4 Ii et 42705515 
1 75577 9 78724 Ps. 
| $.2792401396-. | 427 760839 
| 8.442373þ562 |- 
757772 75 4 | 
-$.773$16þ-379.; * 1.343425 
. 8 
c © 8.941324 03 + * _ 
| 4052471557 13 3 
| 9.4814 16 819. 8 IS — — 
6 28175 IR I |_3:501 0874 
22 — 8.54 | 2 
9.804740 89 1 358 La a 
858219803200 |-- 45 win 
4 þ 10.16124714 7 | 1 327025, 
10.341888 021. Þ-| 2.860 8 
8 206 120.4 2 = 
10150 44/7124 39285 15 : 
= WES 
| 1 03671381 E 
«9. 11. 268 557675 | 21563 5 
1 11.459155 9026 * 2 


— 


mts 20 « —_— 
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The Uſes of the'Toble are very pinin, for 


1. IF the Circumference, of '3 Circle” be given in 

taches,” Foot, ' Tards,, It. not exceeding 42, 
you. have it-in the firſt Columo to every, tenth. part 
of an ſuch, Foot, Yar , c. from 1, to 12, and from 
10, to 220, in inxire 5, Foot, Tards, Ce. and 
in either caſe you have the Ares in the grond Co- 
lumn, ad the Diameter in the third Column, 


© Thus if the Circunerence of a Circle + / 


Diam. is 3.34225 38049 , 
But ff the Circumſerente 


1. Ares ig 879342623790" i 
be 105, the 3 Diam. is 33-422538049 | 


2. If any Area in this Table be multiplied by 
you have the Area of a Circle to twice the Circum- 
ference of the Circle "given, Let 8.9413247029 
(the Area againſt 10.6 Circumference) be multi. 
plied by 4, the Product will be 35.7652989116 - 
which is the Area of a Circle whoſe Circumference? - * 
18 21.2. 2 F e 
3. If the Circumference of a Cylinder be 10.0 Foot, -. 
and the Altitude 16 Foot, the Area againſt 10.6, 
multiplied by 16, gives the ſolid Content of the , 
Cylinder in Feet, and ſo of any other. | 


* 


M 4. p 4 If 
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4+ If the Circumference of a Globe or Sphere | 
given, the Area againſt it multiplied by 4, giv 
the ſuperficial Content of ſuch Sphere. Thus if 
Circumference of a Sphere be, 3 Foot, the Area 
gainſt 3 is 7161972439 this multiplied by. 
' gives 2.8647889756 the ſuperficial Content of 
S here, whoſe Circumference is 3 Foot. Or thy 
double the Circumference given, and find the Sum 
the firſt Column, the againſt it is the, ſuperkci 
1 25 twice 3 b 6, which found i 
the fir umn, the Area againſt it is 2. 86478897850 
as above. And indeed, 5 Area in chis Table 
equal to the ſuperficial Content of a Sphere, whol 
Circumference is half the Circumference again 
fach Area reſpeRively, nach, 

5. If the Circumference of a Shbere be found | 
the firſt Column, you have the Diameter in the this 
Column. Now if the Area between them be mull 
tiplied by two thirds of the Diameter, you have th! 
Solidity of fuch Sphere. Y | | 


— 
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IId EXE 2 


— 


0 The Uſe of the frame in * 
8 Juring v; Timber and and oak: 1 


m Round | Timber. 


, 
-* Vx 
S & +7 * 


Problem E 


The ren ad Length 4 Jetty Run, 
Tree, being given (in Foot-meaſure) to ad: 
the Content. 
R U L E. 


8 445 a is to the "PE th apo 85 
A 15 2 * Cireumference "open, wa to th je on- 
tent upon C Ae t eb | 


poſe- the. Le '6f a Tree be s 
Fr and, and, the the Are nee fer, Nhat is the 

nteng a9 ft T0018 3 * = 

Set 3.54% upon D, to 23 ase een) det C, 
then againſt 4 the Circumference — — D, you ha 
25-46- upon C, that is 26. Fret and al moſt an , 
and ſo — is the Content. 

Note, 3.543, is the Circumisrence of a Cirele 
whoſe. Area i is 1. 

. M: 5 | Pro- 


% % Rand Timber. A 


#3 © 4 50 


Problem n II. 


Tie . a R. 
in Inches, and the Length, in Fl by finds 
Content 1 Fei. 1 


11 3 e an 
11 E Kale 1— 5 the laſt 1 Pen M ſer 
3 here, if inſtead of 2.548, yu make uſe 
42.54. 6 is Tous by e 3-545 b 
22.9 — ; 


LEY 


"WAY The Cats is 36 Tnches, an 
the. Length 10 Feet, What i phe Content ? 

Set 42-54, upon D, to 1 n C, and again 
26 upon D, is mos ard O. v ich is The oe 
' fought,” 1 | 


0 A 
— 


Problem 00 LES, 3 


The — aT 1 17 70 Tree 
* given, 10 find Ted RT i”, Lots, it 
take to make olid Foot. 5 


Irſt in Foot · Meaſare, the, Proportion is, 


* the Circumference upon D, is to 1 ä 
11 BY 19 > 41635 21 

e. 17 8 Ps Tree. by- 

Feet, ow many Bett- in Length yy it take t 

make a Solid Foot): 


ae & Sa A = —_— 


— „ TT K a wn on 


+ vo hes 


* 
1 * 


Se 


tain but 20 
Foot, as wal Kobe 


$68. XVII. of Rund Timber. „ 

Set 3 upon D, to 1: upon Qs ad 2gainlt * 3445 - 
upon 1 that is, 1 Fot and. n — 
Parts. Now, ſd many times as this is contain 4 in 
the Lergth of the I ree, ſo ann Feet doe the N 
Tree contain. 

Secondly, In Inch. meaſure, if the Cireumſerence . 
de given in Inches, Say, | 


As the Circumference upon D, ; is 3 2 upon 01 | 


So is 8 54 upon D, to ile Length. f u 
C) to make a Tot. | 


dn The Circumſerence of Fl Tree 1 48 
Inches, How many Inches in 8 will, make - 


Foot? 9 a 1 7 172 
Set 48 upon D, to 12 upon C, and 1 : 
upon D, is 9.42 upon C, that , is 9 Fa And - 42 


Parts, the Length required. 7277 
Now ſuppoſing this Tree were 20 Foot 
the. Content, will be found to be 25:47, that is, 
25 Foot, and almoſt a half, for 20 Foot is. 340 
Inches, and 9.42 Inches Fre, contain 4.6.47. times 
in 240. 
Note; The common way ſea "For the Meafur on \ 
of Round 2 to irt. the F560. bout in the 
middle wich a to take a. Krch partyof 
the —— 1 the. Side of a Square) en 
to the Circles; but this"'is F = 
uſe it, for according to this $ Be a it "ill gake 
12 Inches in Length 175 the T. rer rt oor 


to make 4 ons WH 5 Yo row he wn xee 115 — 
ontagt is : 


Note, In all — Thor been aid of K 155 
ber, we ſu T1 the Tree to be equally thick from 
end to But . moſt Trees are leſs to- = 

| war 


—— —— 1 CR r I ee ne — 


wards the Top than at the Root, the Circumferen 
much, it will be the more exact, if you divide th 


ference in the middle of each, and ſo ſind the Cor 


| end Foot, the Sum of theſe is 9, the half is 4.5 
e 


tent will be found to be 13.16 Foot. 


piece will be 3.75, and the Content of this will, b 


19.24. | 
| 9 Bac in moſt Caſes it will be ſufficient to take th 


whe leſſer. 


_— .- m_—_—_— ———}! 
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muſt be taken in the middle, and if the Ends dife 
Length into two equal parts, and take the Circy 


tent as if they were two Trees, Theſe Contents ad 
ded together give the Content of the whole, 


For Inſtance, There is a Tres of” 12 Foot lopg; th 
Circumference at one end is 6 Foot, and at the othe 


ircumference in the middle, by which (and th 
Length) the Content will be found (by Problem l 
t0 be 19.34 Foot, 
But if this Tree be divided into two parts, as eact 
may be 6 Foot long, the Circumference in the mid 
dle of the greater will be 5.25, by which the Cor 


And the Circumference in the middle of the leſſe 


6.72, which added to the Content of the other, vi 
13.16, gives 19.88 Foot, the Content of the whol 
Tree: Whereas the Content found by ene Circut 
ference taken in. the middle of the whole Tree, is bu 


Circumference in the middle of the T ree, and fo find 
the Content as in Problem I. We 
Obſerve alſo, in Taper-Trees, when it is ſaid ſ 
much in length will make a Foot, it muſt be under 
food in that place only where the Circumference wa 
taken, for it will not take ſo much in Length of t. 
greater'end of a Tree to make a Foot, as it wille 


1 % ee e 
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Yet, if by the Circumference taken in the mid- 
dle you find the Length of a Foot, that Length ſo 
found will ſhew the whole Content of the Tree, as in 
Problem III. 


Problem IV. 


The Circumference of any Round Tree being 
given, either in Feet or 'in Inches, to find 
hew many Solid Feet are contained in one 


Foot of the Length. - 


* F the Circumference be given in Feet, ſet 2,545 
upon D, to 1 upon C; then againſt the Circum- 
ference upon D, is the Content upon C, 


- Let the Circumſorence of a Round 
Tree be 4 Foot, How many Solid Feet are con- 
tained in one Foot of the Length & this Tree ? 
Anſwer, 1-273: 6 


_ „n upon C3 
So is 4 upon D, to 1. 273 upon C. | 


If the Circumference be given in bales make 
uſe of 43:54, inſtead of nn nn 
tion will hold as above. | 


Of Square Timber. 


L 
A 
Problem V. 
The Length and Side of any Piece: of Squa 
Timber, leing given in Foot- Meaſure, 
End the Content. 5 
The Proportion is, b 


S'1 upon D, is to the Length upon C; 
So 240 Side * D, to the Gontens. upon c. 


Fmno—_ = -* } 


Example. There is a Piece of Timber exaa] 
by 1 each ſide at either end being 3.5 Foot, an- 
the Length 20 Foot, How many ſolid Feet dot 
this Piece contain? 


Set 1 upon D, to 20 upon GG and againſt i. f upot 
D, is 45 Wie C, C, which the Content. ik 


1 


The. Ke „ guen i 
-luches,, andthe Lag in Fer, fn 
Content in Feet. | 


1 HE Proportion in the laſt Problem will bel 


ne, if inſtead of 1 you make uſe of 12 101 
the firſt Term, 


Zxanple 


dect. XVII. e Inke. 8 55 | 


Example. the Side be 18 Inches, and 
Length 20 Foot, What is the Content t. in. Feet 


Anſwer 45: Fer- 


As 12. upon D, is to 20 the Com upon C 3 
So 2 18 the Side upon D, to 45 the Content up- 


When the Ends are notexactly ſquare (which: goth 
often happen), take the Breadth and Thickneſs at the 
end in, Feet and Parts, then multiply, the Breadth by 
the Thickneſs, and this Product by the Length, the 
tat Product will be the Content. 

If. the Breadth and thickneſs be given in Inches, 
and the Length in Feet, then, by the: Lines A 


B on the * 
71 Proportion . 


05 1 upon B, 10 the Breadth upon A; 
3251 be Te e eee 
we (the Area end in ſquare Inches. ) 


2) As 144 Batu the b Number upon A 
—_ the akut Trg ; 


. . 
cha any, "(ich Sond be.grea iter at ane end ** 
t ers the ast youre — — is 
to 2 the Area of each Baſe (in Foct-meaſure) then 
find a ical,>Mcan bet wizt-tho! ſaid Arta s, 
then if m of theſe three be multiplied by one 


ans frogs 


ks e 


256 ue I of the Ruth Ge- 


D e 


nm. 


1 
— — 


The Uſe of the Rule in the Menſuraio 
| of Brick. work. 


Rick- work is commonly meaſured by the Rod: 
Square, which is 16.5 Feet in Length, and as 
much in Breadth, and by conſequence each ſquare 
Rod doth contain 272.25 ſquare Foet, for 16.5 
multiplied by 16.5 is 272.25. 
Worte alfo, all Brick-work muſt be 0 to the 
| panes Weak: of one Brick and a half thick. 


Problem L 


The Length and Height. of any Brick-Wall be 


ing giuen in — 70 find the Conten: in ſquare 
Rods at any thicknſ. 


"The ROLE, 


 Vieiply ihe Height by the Lea , * di. 
vids the Product by 272.26, t Quotient 
wilt i the true Content, i the Wal be AN one 
_ Vrickand a half thick : 

hoes the thickneſs bo more or les: Then Jo, 


bee Bf EASE + Th 

N. pj the Wal 

80 is the Quotient "above found, te the mc 
ſought, Os 
3 iT 2 | 


7 2 


«A a wy 


Ar 3 b 


dect. XVIII. Of Brith-work. wh 
Or having the Length and Height in Feet, you 


may find the Content more — on the Rule by 
mis Proportion. 0 


As 272.25 upon B, 3 10 the Hei be Abos aA; 
So is tbe Length upon. B to « fourth Number ann 
n A, which is the true Content, if the Wall be one 
Brick and a half thick: If the thickneſs be mor or 


leſs, ſay, 


4s 3 upon B, is 10 the blf Bricks thick ujom A 3 L 
d is 8 ny Foe PR OD 
the Contens required. = 


Example. There is a Wall 16 Feet bigh, and 
97 Foot long: How many ſquare Rod doth this 
Wall contain at one Brick and a half thick? Anſwer 
Red and 7 tenth parts: For, 


As 272.25 wpon B, is to 16 the Height ap Ap 
Þ is 97, the Length upon B, 10 5.7 upon A. 


Now ifthe Walt above-mention'd were two Bricks 
ind a half thick, it would contain 9 Rod and an 


half: "_ 
— = open B, 25 (the half Bricks i in two and 
* $0 is 5.7 the Content Ae e and 80 
* wpon B, 0 9,5 the Content. ſought upon A. 


41. But if a Wall of 16 Foot high, and 97 Foot long 
ere but 1 Brick thick, the Content would be but 
em $09 and g tenth parts: For, 
Or 
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4 . B, is to 2 (the balf Bricks in one) 


So is $7 6 7 7 * Content at one and a balf thick) 
8 the Content upon A. 
Now, har tin all theſe Cafes) you may find t 
Content at one Operation: 1 ſhall here la) 
certain 6x'd Numbers for 1 Thickneſs hereaf 
1 expreſs'd, i 


p $4 136.12 WM 


75 


ä tdeſe Numbers the Content of any Wal, 
any Hy chew here mentioned may be found eith 
by "the Pen ar Rule, and the Proportion i 1 


As the Number proper 10 the ad is t0 4 
Bieigbt; 
So ii be Length to the Content. 


- Example. There is a Wall four Bricks and i 2 h 
| thick, 7 Foot high, and 85 Foot Jongs How+ma 
ſquare Rod oth this Wall ontaly': 1 
The proper.Number for four Bricks mas a b 
thick, is 90.75, | | 


2411 ii >» 7 


Therefe 


1 Y 
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Therefore, Set 90.75.upon A, to 7 the Height 
ypon B z, then againſt ! 84 the Length upon M, is 
6.555, upop B y that is, fr. Rod and za half, and 
ſomething more. 494 

Note, be. Decimal; parts of Rod my bo redu- 
ted into Feet by this Propor tin. 2 


As 1.00. A. 4s a 272.26 B; & 
So is an Berei- e J, an ld Nawber of Fees 
— int N 


and} or «24 dias 308 5 
or. 50 FP 23 * 
e eee The e 
The Height of any Wall being given in Het, o 
find how many Feet - in Length it uill tale 
to make 4 Square Rod at any Thickneſs above- 
mention d. ; 53 


% 


ET the Height upon A, to the Number pro- 
per for the Thickneſs upon B, then againſt 2 up- 
en A, is the Length ſought upon 83. 


L ks 4 
&S i 


P 0 k 

* 2 „ 

/ 5 5 - - i 
4 
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Example. There 'is a- Wall one Brick and 
thick, and 8 Foot high: How many Feet in Len 
For it take to make a ſquare Rod ? Anſwer, 

or, 

The proper Number rene 1 a half thi 

272.25. Therefore, © 


— 8 (the - Height) up A, 1 1 272025 * 
ann 40.34 b 


a x 
MC 
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. — I C2 BAIT of — TAL 

The Uſe of, the Rule in the Menſuration of \ 
perficies, as Board, Paving, Cieling,' Wa 
ſcotting, Flooring, Bin, & c. 


Ote, In all Sqvare or Oblong Su eficie 
Area or Content may be led y this P 


portion: 


— 1 — — A, to the Breedth upon 8 
is the Length upon A, 10 the Content upon B 


This Proportion will hold in Triangular Supe 
ficies alſo, if you take half the Perpendicular 
the Breadth, and the Side upon which it falls 
the Length : And in all Caſes, if the Sides be gi 


HIS the Arps {nches, * 
Feet — Feet, or- 
Yards I Square Yards, 


XX. Of Board Meaſure. 


tin many Caſes the Sides are given * one = 
leaſure, and the Area required in another: 
an therefore give ſome Examples of each, 


1 For Board. 


he Length, and Breadth be both given in * 
* N Content ought in Feet. gn, 


81 


144% in to the Breadth; | 
i the Length, 10 the Content, 


umple. A Board is 14 Inches broad, and 156 
s long: How many ſquare Feet doth ie contain ? - 
er Gn —y 
9 14 
; 144 n. 1 10 54e Brocileh b 7 
1156 the Length upon A, 10 15.16 W amet | 


upon B; 


the Breadeh reer and the Lengeh | 
*: aun e 4 9 


12, is to the Breadth ; 

i the Length, 10 the Content, 

unple. A Board is. 14 Inches broad, and 132 
ung 1 6 Diet te Feet? An- Jy 
15. 16. Fer, 3 1 


12 B, « 10 14 the Breadib A; 
1 92 prank 10 15. 2 2 Content 


IL of 
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| iy On n ad Sho . pon 


obo bets fla 
07% ald, Is 
P Avier's Work is meaſured by the Yard Square 


which contains 9 ſquarg Feet : The moſt na 


* 


tural-way is to meaſure the Sides with 1 vad di 

| vided into 100 equal parts ahd ther mäleipfy thi 

| Breadth by the Length, the Product will be the 
Content in ſquare Yards: N the Sides be giye: 
in Feet, ſay, AAS 261 et L 881 1 


As 9 is:t0 the. Beradiber, 4; „ e 
So Side Leet, 20 2 gn. I: ol 

1 4 7: 
Example. There is a Court pay'd with Stone 


the Breadth-is: 64. Foot, and the Len by g Foot 
What is the Content in aer * ? Anſwer 


67.55. For, | = 11 
As ꝙ i N, 4 t0*65 the r 
So # 95 the Length upon A, to 67.55 the 


upon B. gs 
III. ox ce. As 


"ww! i. af 

*jeling Wain rotting ſured, by 

6 i Te: 2th # 400 e t. is ſaie 
in the r — _ be anderfood here, 


In 


"0h 


— 


IV. O, Flooring ard Bim. 


Heſe are both meaſured by the Square, which. 
contains 100 ſquare Foot, the Side being 10 


= Therefore if the Length N be g b a 
Dis Feet, multipl one by tbe other 

di Figures in = 8 ood | the Remind 7 AY 
© "WF content i in Squares * the Figures cut off are 


o/ by the Rate, . 


$100, it t4'#he: Breath iv Feet 7 4 
is the Length in Thos, 20 the Content i in — 


t. C 241 ik 
ample. There i is a Floor 66 


oot broad; and 
Foot long, How many Squares doth it can“ 
Anſwer, 49.5. For, 

b ioo u 2 is to 66 the Breadth upon B 


2 


. © © * , "$274 1 e 


?ly, The Breadel of any Superkeies being gi- 
in Feet or Yards, to ind how many in Length 
* it will take to FD a Foot or TW. : 


2 I. - * #4 0 


the Breadth is t 13 
V I, to the Length ſought, 
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ee wege rt the Conrens | ) 


The. like for Thling. *$:4 A * wa, 


* 
* 
. 
- 
_- * 
— 
” a. . - — - — 
* P 
* * 
4 in — 10 » o . * 
- - - 
IC nn = _ 
—— — — — — 
FR 1 


e 


f Pp * 62, — | $1346 
o . . * 
The neue is, A 


> ' 
. 0 
+ 
$ | 
| b 
4 = 
+ 
_ 
=__ 
4 "4 
* 
_ Y 


r 


— 
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; Example. te. A-Board is x.5 Foot broad How mucl 
« 1 Length will it take to o make à Foot ſquare ? An 
ver, 867. For, wha 


* As1.5 (the Breadth a 6) A is 10 1 pon B 
| So & 1 e Ay, % 66, 2 


13 Ai. 71 


So that if one fide we 1 e e 
the other ſide muſt be 665 of a Foot, to make a 
. for . 667. multiplied by 1.5 is I, 


2 bs Inch-meaſure the Proportion 4K 4 toc 

2 „nt ene i 2250 wer 
As the Breadth in Inches, 175 5 223. "IS 

Solia aa: 126 1, ee 
To-rthe. Length in chr to wake @ Fees, = 20d 

- IBF, ” 

And, As the Breadth in hues it f 186, | = _— wt 
$0 Fs 25 3 ? rns 
TD the ; Length i in Inches to mate « Tards: i 495 


Exemple. A Board 15 18 Inches broad, how ma- 
ny Inches in Length will make a Eoot ? of „ 


a 
2:1 Liv 


Set 18 (ebe Brealteh) u nA, to 12 upon B ther 
againſt 12 upon A, is 8 u a B; and ſo go Inches 
in Length will make + Foot of, this board; for 18 
multiplied by 8, gives 114 the Square-Inches in a 


; Square-Foot * nr 
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ariſe from the Section of a 


of Conical Seffions, if e's 


11 8 Poarine of Guin cher de W 
t Cver erent) to parate con 
dere 4 What + 70h 7 ee 


ya PRin. And Secondly, Fee Dr. Wall 


ſatis the nature of ſuch Figures de C. Seb. and 
CuryeLines, confidered with. © Treatiſe of A 
t reſpect had to ſuch probe: \Cebra, paß  - 


18 nnn 


e a Co 
we 75 K- Ions eis 2 5 
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Of the ſeveral Seflions of a Cane. 


F a Cone be cut by a Plain through its Axi 
from the. Vertex to the Center of the Baſi 
the Section will be a Triangle asSVB, Fig, 1 2nd 


2. If a Cone be cut by a Plain at Right Ang] 
to its Axis, (or if a Right Cone, Parallel to i 
Baſe) the Section will be a Cirele, -whoſs Diamete 
let be S d B, Fig. 1. 


3. If a Cone be cut hy a Plain Parabel to the 6 
of the Triangle (SV) the Crooked Section Co 
Nec C, will be a Parebota;, in which PN, is t 
Diameter, or Axis, and d c an re pl 
Line Vid. Fig. 1. 


4. If a Cone be cut "a a Plain that will " e 
one of the ſides of the Tings, p produced in E 
(Fig. r.) the Crooked Section O oO A 000, is 
. erbols, in which A H is the intercepted Diar 
| : AE the Tranſverſe D. 8 7 an o 
— applied Line. 


5. If a Cone be cut by 2 Plain through both ti 
fides of the Triangle under the Vertex V,. t 
Crooked Section, a 00 AO will be an Elite 
which 2 A is the Mameter, and D o, and ordina 
Iy applied Eine Pod: Fig, 2. WEE NOR 


There are alt the Se&fons that h W 
cutting a Cone by a Plain. I ſhall treat only 
the four laſt, and of theſe but ſo much as I co 


rive neceſſary to my. preſent Deſigu, which 
on 


Mo 


# 
In 
nd 
at 
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only to explain the Nature and Original of ſome 
Solids which are frequently mentioned in Beoks 
and do ſometime occur in the Practice of Gaug- 
ing. * 


' 


Of a Parabola. | 


N the Parabola (Fig. 1.) Let the Cone be cut 
by a Plain (Sd B) parallel to the Circular Baſe 
(SPB) it will appear, | | | 


1. That 8 d is equal to 8 P for NP {ts parallel 
w SV, and Sd B, is parallel to S PB. 8 | 


:. That 8 P multiplied by P B is equal to P C 
quared, Therefore 54 * 1 B de . $645 


3. As N P, is to PC ſquaredy ö 

SY is Nd, to de ſquared, Therefore, 

4. Ar N P, is to Nd; f 4 1 ——, 1 
So is PC ſquared, to dc ſquared, which is 

e general Property of a Parabel s 


Problem I. Figure 3. : 
| T deſcribe a Parabola in Plano. | ! * 7 


Wy. 29A 5 enz 
c 9 Raw the ſtraight Line OP O, and upon the 
middle Point P, ere& the Perpendicular 
A, compleat the Triangle by drawing the 
ines A O, A then through AP (the: Axis) 
d parallel to O P O (the | Baſe) draw a. compte 
at number ( the * the better) of ſtraighs - 
| . | 1 
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Lines S DS. New whereſoever D be taken, it 
will be 1 ? 


AP: PO:: AD: De. And 
POM De Do. 


This gives the Points o. o. (as many as you pleaſe 
on both fſides) through which the Curve Line 
Ooo Ao oO being drawn, you have the Parabols 
required. a , | 


Or thus, 


Having drawn the Parallelagram ON VO, 
(Fig. 3+ ) divide AN into any number of equal 
parts, and ſuppoſe A P divided into as many 
equal parts as the Square of the number of parts 
in A N, as here AN is divided into 4 equal parts, 
and AP is ſuppoſed to be divided into 16 equal 
Parts. Let Lines be drawn from N. n. n. n. paral- 
lel to AP. Now, if from a Scale of equal Parts 
of which 16 are equal to AP, you make the f 
nc i. the ſecond nc==4. the third nec = 9g 
and the fourth NO == 16. the Points C. C. C. O 
are in the Parabola, and by a competent number o. 
Points thus found, the Parabola may be drawn. 


Note, 1. The Parabola Oc AO, is two thirds o 
\ONV ©, the Paraleligram circumſcribed, and the 
Triangle O A O, is three fourths of the Parabola 
therefore if the Parallelagram be 3, the Parabold is 2 
and the Triangle 1. a | 


2. If che Paralelggram P A NO, be turned a 
bout the Line A P, it will generate = con 
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ONVO, and by the ſame converſion there will 
be generated by the Curve-Line Oc cc, the Para- 
bolick Conoid, 8 C AO O, and by the ſtreight Line 
O A, the Cone O A O, and theſe three Solids are 
253.1 and a half, and 13 for the Parabslick-Comoid, 
is half the circumſeribing Cylinder, and the Cone, 
one third part thereof. Now, all theſe properties 
being common to every Parabola (as is demonſtrated 
by Dr. Wall#.in his Mechanica, Part 2 Chap. 5.) 
the. Content. of any Parabolick Conoid is cally found, . 
2 ſhall be ſhewn in the next Problem. 


Problem IL 


There is a Parabolick Conoid (Fig. 3.) 
O AO, the Diameter of the Baſe u 32 
Inches, and P A, the Altitude 45.714 
inn : What is the Content in Ale- Ga. 


k 1 „1. 
Ultiply the Area of the Baſe by half the AL 
titude, the Product gives the Content ſought. 


Example. The Diameter is 22. The Area is 
2.3519, this multiplied by half the Altitude (viz.) 
2.8571 gives 65.18 the Content ſought, 


Or, Multiply the Square of the Diameter by half 
de Altitude, and that Product by .o02785 1, the 
aſt Product will be the Content in Gallons, - / 1 


0 33 N 3 Pros 


— 
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Problem III. 


There is a Fruſtum of a Parabolick Conoid, 
(Fig. 3.) whoſe Baſes are Parallel; O PQ, 
the Diameter of the greater Baſe is 32 
Inches: C Do, the Diameter of the leſſer 
Baſe 24 Inches, aud P D the Altitude 20 
_ : What # the Comtant in Ale-Gal- 

12s . 


Rom the ſquare of PO (the Semidiameter of 
the greater Baſe) ſubtract the ſquare D O (the 


Semidiameter of the leſſer Baſe) then ſay, 


As that Di _ * of the | 

1s to PD the Altitude of the Fruſtum 
So 3s the Square of PO, x : 
D P A the Axis of the whole Conoid. 


In this Example it will be 


0 Po q. — Do q: PD: : Poꝗ: PA 


112 : 20 :: 256 : 45.7143 F 


Now, if from PA you ſubtract PD, you have 
the Altitude of the Parabolick Conoed, whoſe Baſe is 
COO. And fince every Parabolick Conoid is equal 
to half a Cylinder of the ſame Baſe and Altitude, the 


Area of the Baſe O PO multiplied by half the 


Altitude P A, gives the Content of the Parabolrck 
Conoid, whoſe Baſe is OP O, and Altitude A P. 


And the Area of the Baſe CD O, multiplied by y_ 
| | the 
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be Altitude D A, gives the Content of the Parabo- 
ical Conoid whoſe Baſe is C D o, and Altitude D A. 
here fore, if from the Content of the former you 
ubtra& the Content of the latter, you have — 
ontent of the Fruſtum C D o, OP d. | 


le. C D o is r che Aten! is 654, f 
15 1 multiplied by half D A (viz) 12.8471, gives 

20.62 Gallons, the Content of the Parabolicłk Comord - 
)CCAOO, this ſubtracted from 645.18 (the 
ontent of the Parabolick Comvid OC *. leaves 
1.56 Gallons, the Content of the Fruſtum (e Do. 
FP ©,) which was demanded. :-Bur'ths Client 
f _ ſuch Fruſtum may be more readily found, 


To the Area of the greater Baſe, add the Area 
f the leffer Baſe, the Sum multiplied * half the 
\ltitude, gives the Content. 


Example. In che Fraftum lat mentioned. 


The Diameter O P O, being 32 7 8 
— 0g bc = 1455 


d, 
, 
2 
er 
O 
. 


The Diameter C D o, being 24 N 
inches, the Area is — is F 1.504 


Sum is — — — — 4.4561 
| SAT 45:4 


T his multiplied by half the Altitude (viz. 4 
ives 44.561 Gallons the Content, as by the laſt. 


Now, 


el... TAS. > & X44 1 
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Now, Suppoſe the Fruſtum O B GO, he equal tc 
the Fruſtum OC DoO, and the Baſe O PO, com 
mon to both, this is what ſeveral Writers would have 
to repreſent a common Cask, viz. a Butt, Hog ſhead 
Barrel, Oc. But it is plain from the nature and con 
ſtruction of the Figure, that no ſuch Cask can be in 
the Form of theſe two Fruſtums abutting, upon the 
common Baſe OP O. But if it were practicable t 
make a Cask in this Form, if the Diameters, and 
the Length be as above - mentioned, the Content 
will be 89.122 Gallons. Sr 


To find the Content upon every Inch of the 
p Fruſtum. CDo, 2 P o 


From the Square of (OPO) the Diameter of 'the 
greater Baſe, ſubtra& the Square of (CDo) the Di 
ameter of the leſſer Baſe, and divide this difference 
by DP the Depth, the Quotient is the common 
Difference of the Squares of the ſeyeral Diameters 
taken one in the middle of every Inch of D P. But 
for the Diameter in the middle of the firft Inch next 
the leſſer Baſe, take half this common Difference, 
and add it to the Square of CDO, the Sum is the 
Square of the Diameter in the middle of that Inch, 
to this add the common Difference, the Sum will be 
the Square of the Diameter in the middle of the ſe- 
cond Inch, and ſo of the reſt. But having got the 
Squares of the Diameters in the middle of the brſt, 
ſecond, and third Inch, find the Area's of thoſe Cir- 
cles in Gallons, the Difference of theſe Areas will be 
equal, 


Example. 
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m Example. 

ve 

ad '_ OP O=32 Square 1024 

on 4 C D O==24}Square= 576 
IR | 728 0 — — 
the | Difference = 448 


448 divided by D P 20, is 22.4 the com» 
| mon Difference, 


Square of CDO= 376 
| half com. differ, = 11.2 
Square of the Diameter in the ® __ 
J middle of the firſt Inch 2 $87.2 


Common Difference 224 

Square of the Diameter in the „ 
middle of the ſecond Inch „ 

Common Difference ; 22.4 


Square of the third Diameter — 632.0 


The Squares of theſe Diameters thus found, mul- 
tiplied ſeverally by .co27$5, give the Area or Con- 
tent of the firſt, ſecond, and third Inch. 


Areas, Dif. 
I 1.635 LT 
Viz. \ 2 8 1.677 — 5 
2 en 


And ſo of the reſt, as in the following Table; in 

the laſt Column of which are the commen Dif 

ference of the Areas, In the third Column, you 

le. © have the Area or Content of every Inch, 1 be 
r 


N 5 
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firſt Number in the ſecond Column, vit. 44.5640 is 
the Sum of all the Area's in the third Column, that 
is, the Content of the whole Tun : From which 
the ſeveral Area's continually ſubtracted, leaves the 
number of Gallons contained in the Tun at any 

Thus againſt 10 Inches deep, you have 
25. 402 Gall. in the Tun, and ſo for any other Depth. 


Content 5 
of the ſat any [Area's. Diffs 
depth. | * 


44-5540 f. 6354/0624 
19 42.9286 ff. 6978 (0624 
18 41.2308 ff. 7602 0624 
17 39.4706 fl. 8226 624 
16 37.6480 fl. 8850 624 
15 357830 ff. 947406244 
14 33-8 156 ff. 098624 PL 
13 31.8058 f. 072210624 | 
12 [29-7336 fz. 1346 L624 
11 127.5990 1970 0624 
10 25.4020 f. 2594 
23.1426 2.3218. 0624 
8 20.8 208 2. 3 842.0624 
7 [18.4366 2.4466 20624 
6 415.9900 fz. 5090. 0624 
5 
4 
3 
2 
I 


2 
G 
* 
— 


13.4810 [2.5714].0624 
to. 9096 2. 63380624 
| 8.2758 [2.6962[.0624 
3755 2.7586. 0624 
2, 210 [2,8210|.ct 
| Tontent 44.4640 | 


* 
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Of a Parabolict Spindle. 


[N Fig. 5. RH is 40, RS b E 20. AR 16, 
Rb 2, gl bH 1 And 
16 1600: 4 * he. 


Therefore (the other fide being made like to this 


the Curve Line GC AE H is a Parabola Now if 
this Parabola be turned about upon the Line GH, it 
will 8 the Solid GAHBG, which is called a 
Parabolick Spindle. And every Parabolick Spindle is 
to its circum{cribing Cylinder, as 8 to 15. (Vid. 
Dr, Wallir's Mechanics, Part II. Chap. 5. Prob. 12.) 


Problem IV. Figure 5. 


To deſcribe a Parabolick Spindle, the mid- 

ale Fruſtum whereof ſhall Repreſent a Cack 
whoſe Diameter at the Bung A B, is 32 
Inches, the Diameters at the Fad, C D and 
EF are each 24 Inches, and the Length PS 
40 Taches, And to find the Content of the 
middle Fruſtum theres, | nn the 
Cask propoſed. 


R AW the ſtraight Line 2 z, and at ri 
les to it, draw the Lines A B, 8. 


and E and be = 2. 
n F. P K B RS, each Saks 


1 ˙ te RE Tz 
EET, 
ol 


9 
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Make A R= 16. CP, b R and Es, each= 12, 
ſo ſhall A b be = 4. And becauſe it is a Parabola, 
it will be | Fe ABS 


4:26 :: 400: 1600 


The Square-Root of 1600, is 49, R H or 


2. To find a Diameter in the middle of every Inch 
of K G, or R H. Through the Point A, draw 
IK Parallel, and equal to the Line H G, let I A 
and G R, be each divided into half Inches, which 
here will be 80, the Square of this is 6400, by 
which divide A R 16, the Quotient will be .0025, 
this multiplied by the Squares of all the odd Num- 
bers, viz. 1, 3, 5, 7, Ce to 79, the ſeveral Pro- 
duds give the Length of the Lines = e, which ta- 
ken from the Line A R, leaves the Lines e o, the 
Semidiameters of the Parabolic Spindle, (one in the 
middle of every Inch of G R.) But to contract 
this Work, we need but the three firſt Dia meters, the 
reſt are obtained by ſubtracting the common Dif- 
ference; as will appear by the following Opera- 


tion. | 
0025 | I «0025 
Multipli- 1 y: is { 022 9 each of 
ed by (25 062 5 


theſe taken from A R 16, the three Remainders will 


15.9975) theſe mul- C31. 995 
845877 np by 5 48 
| 15.9375 J pie (31.8750 "aha 


Column you have the true Diameters of the Spindle, 
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three Diameters, one in the middle of every Inch 
next to A Bz to find the common Difference, take 
the ſecond Diameter from the firſt, there reſts ,ogo z 
take the third from the ſecend, the Remainder is 
080, take .040 from. 080. there reſts .040, the ſe- 
cond Difference, which is the ſame throughout ; and 
by this common Difference the reſt of the Diameters 
are thus found. Take the firſt Difference (viz. .040) 
from the firſt Diameter, the Remainder is the ſe- 
cond Diameter ; add the ſecond Difference to the 
firſt Difference, and ſubtra& their Sum from the ſe- 
cond Diameter, the Remainder will be the third Dia- 
meter; and ſo of the reſt, as in the following Table. 
In the ſecond Column of which you have the ſecond 
Difference (which is. the ſame throughout) in the 
third Column are the firſt Differences, in the fourth 


one in the middle of every Inch of R P. and in the 
laſt Column are the Areas to theſe Diameters, that 
is, the Content of ſo many circular Plains of one 
Inch thick, which added together make 48.249 Ale- 
Gallons, the Content of the Par: BDC A, this 
doubled is 96-498, the Content of the middle Fru- 
ſtum CAE EBD, repreſenting the Cask propoſed. 

Note, The Areas in this Table were found by 
multiplying the Squares of eachDiameter by ,002785. 
But this Work may be much ſhorten'd 3 for if the 
Squares of the ſeveral Diameters in' the fourth Co- 
lumn be added together, and their Sum multiplied 
by 002785, the Product will be 48.349 == the 
Sum of the Areas in the laſt Column, 


A 
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A Table ſhew.ing the Content of half the 
middle Fruſtum of the Parabolicł 
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CAEFBD. Fig. 5. 


— 


Spindle, 


N 


bþ a. 
” Fo 
\ o 


h Diameter Gallons or 
Firſt ſin the mid. ſthe Con- 
Second] Diffe- {ile of eve. tent of e. 
ifier. | rence. fry Inch of [very Inch 
| RR © * from R to 
| | . 8 
1 N | 31.995 2.851 
240 40 | 31.955 | 2.844 
4 4" 46 80 | 31.875 | 2.830 
4 | 40 | 120 | 31.755 | 2.868 
5 | 49 160 | 31.595, 2.780 
6 40 | 200 | 31.395 2.745 
7 4 40 240 31.155 2.703 
8 49 J 280 30.3875 | 2.65 
9 4.49. ]. 320 30.555 {| 2-6 
12 4. 42.1..399. $3993 ;1:-528 
11 40 | 400 | 29.795 (2.473 
I2 | 42 } 440 | 29.355. | 2.400 
13 40 | 480 | 28.875 | 2.322 
14 | 40 520 [28.355 2.229 
15 40 560 | 27.795 2.152 
16 | 40 | 6c0-| 27.195 2.060 
17 40 + 640 26.555 11.964 
13 40 | 680 25.875 1.865 
19 40 720 | 25.155 1.762 
20 | 40 x 760 24.395 1.657 
8 TW Sum 48.249 
Content of the Cask 06,498 


@ cc iT © fd 


_ & << -— —- 
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Note, If the part A BDC were a Tun ſtanding 
upon its lefſer Baſe D C, and from the whole Con. 
tent thereof, viz. 48.249, you ſubtra the firſt Area, 
viz. 2.851, the Remainder 45.398, will be the Con- 
tent at 19 Inches deep; and if from this you take 
the ſecond Area, Fou will have 42.554, the Con- 
tert at 18 Inches deep, and proceeding with the reſt 
in the ſame manner, you will have a Table ſhewing 
the Content at any, Depth. 

. 


* 


Of an Hyperbola. 


N Fig. 1. the Cone S VB, is cut by a Plain H A, 
which alſo cuts one Side of the Triangle produ- 
ced in E, therefore the. crooked Section O oo 
Ao oO, is an Hperbola. In which E A is the 
tranſrerſe Diameter, and A H the intercepted Dia- 
meter, Now if the Cone be cut by another plain Pa- 
rallel to the Baſe, this Section will be a Circle, 
whoſe Diameter is SHB : And SHxHB= 
therefore H O is an ordinately applied Line, 
if HO be a Line ordinately applied, it will be 


AH x EH: AbxEb:: HO q: bo ꝗ. 


laren 


Problem V. Fig. 4. 5 


To fnd the Content of an Hyperbolick Co- 
noid, or the Content of au) part thereof in 
Ale-Gallons. | 


F the Semi- Hyper bola A. S SS , be turned round 
about upon the Line A D, it will defdribe the 
Hyperbolick Conoid, S S Ao O. Now, if we put the 
ranſverſe Diameter = t, the Intercepted Diame - 
ter d, the Magnitude of the Ayperbolick Conoid 
= A, and the Magnitude of a Cylinder of the ſame 


Baſe and Altitude ==B, it will be 
6 t + 6d: 3t 2d :: B: A. 


That is, (1.) To 6 times the Tranſyerſe Diameter 
AE, add 6 times the intercepted Diameter AD, 
the Sum is your Diviſor. | EF: £0 

(3. To 3 times the Tranſyerſe Diameter, add 
twice the Intercepted Diameter, by this Sum mul- 
tiply the Content of the Cylinder NV O S; the 
Produ& is your Dividend; which divided by' the 
Diviſor above found, the Quotient will be the Con- 


tent of the Hyperbolick Conozd, whoſe Baſe S DO, is 


the Baſe of the Cylinder NVOS, and Altitude 
A D equal to SN the Altitude of the Cylinder; and 
this will hold whereſoeyer the Baſe be taken : For 
ſuppoſe the firſt S d o, next the Vertex A, be taken 
for the Baſe of the Zyperbolzck Conoid, & A o, (and 
of the Cylinder Snno,) the Content of this per- 
Golick Conoid may be found as above, ard ſo the G - 
tent of any Fruſtum, SDOoDS may be likewiſe 


found, 


as. ww co. om oc cad wa 


found, for if the little Zyperbolick Conoid S A o dy 
be taken from the perbolick Conoid SSS wooO, 


Content of the whole, and alſo the Content of any 
Fruſtum, and conſequently of every Inch of the H- 
perbolick Conoid may be readily found, as will appear 
in the following Example. 


Example, Fig. IV. 


Let A E, the Tranſverſe Diameter, and AD 
the 12 Diameter, be each 32 Inches, an 
SD O the Diameter of the Baſe 44.255 Inches, to 
md the Content of the Ayperbolick Conoid in Ale- 
Gallons, x | 

1. Six times A E is 192, and 6 times AD is 
192, the Sum of theſe is 384, for the firſt Term of 
the Proportion. | | 


the Sum of theſe is 160, for the ſecond Term. 

3. The Diameter of the Baſe SDO is 45.255 
(equal the Square Root ef 2048) and the Area of 
this Circle is 5.704 Gallons; this multiplied by 32 
(equal the Altitude S N) gives 182.528 the Con- 


> > 7 CO” 2w 


Term of the Proportion, which will ſtand thus 


uw 


384: 160 : : 182: 628. 


Now multiply the third Term by the ſecond, and 
divide that Product by the firſt, the Quotient or 
fourth Term will be 76.053 Ale-Gallons, which is 
the Content of the AHyperbolick Conoid required. 

And by the ſame Method the Content of the 
little Zyperbolick Conoid, whoſe Altitude d A, is 4 
Inches, and the Diameter of its Baſe (S d * — 4 

be nches, 


—= ww EH Y Www wt me CT 
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there remains the Fruſtum SDOod s, and thus the 


2. Three times A E is 96, and twice A Dis 64, 


tent of the Cylinder NSOV, and this is the third 
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Inches, will be found to be 1.545 Gallons. This. 
taken from the Content of the Hyperbolick Conoid 
above · ſuund, the Remainder is De 
the Content of the Fruſtum S DO Od S; and ſo 
for any other Fruſtum. a | 


Problem VI. Figure 6. 


To deſeribe an Hyperbola in Plano- 
Geometrically. At 


dle Point W, let fall the Perpendicular: 

, then divide WR in any number of Parts, 

and draw the Lines ro G, 10 H parallel to WB, 
then ſet one Point of your Campaſies in the Line 
W B, ſuppoſe at A, and extend the other tor, where: 
keep it faſt whilſt the fir Point, with the ſame Ex- 
tent, is removed from A, to the Line r G, it will 
fall upon the Point O, and ſo on the-other fide, 1 
ſay, the Points 00 o, are in the Hyperbola, and by « | M9 
competent Number of ſuch Points thus found, the to 
Hyperbela may be drawn. W A is balf the Tranſverſe ih 
Diameter, A B the intercepted Diameter, and B o WW 
an ordinately applied Line, (Vid. Dr. Wallis's Me-. Pe 
chanica, Part II. Pag. 553.) let 
Note, If the Hyerboſa O o A0 O, be turned a- 1 
bout upon the Line 2 z, it will deſcribe a Solid. WWito 
OO AO F DEO, Which may de called a &- W- 
perbolick Spindle, pl: od Bip... abtvid 


* a ſtraight Line RR, and from the nid · 
B 


"I | - 0 


Problem MW 
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Problem VII. Fig. 6. 


To deſcribe a Hyperbolick Spindle, the middle 
Fruſtum of which ſhall repreſent a Cask, whoſe 
Diameter at the Bung A D, s 32 Inches, 
the Diameters at the Heads, O E, and O F, 
are each 24 Inches, and the Length G H, 40 
Inches, ey find the Content of this Fruſtum 


in AleG 


; | "3d 
Raw the right Line 2 z, and at —. Angles 
thereto, the Line W D, make BG and B H, 
each equal to 20 (the Semi hof the Cask pro- 
poſed ) through the Points & and H, draw the 
Lines r E, and r F parallel to WD, make G O 
and Ho, each equal to 12, and B A 16, then make 
B b equal to Go, fo ſhall A b be 4. I ſay, the 
Square bo, (400) divided by A b, (4) is equal 
to 100, from which ſubtract 4, the Remainder (96) 
i the Trasſverſe Diameter of this Hyperbola, make 
A W equal to 48, (the half of 96) and through the 
Point W, draw the Line RR parallel to z T, and 
let the Line ro be parallel to WD; I fay, the 
Square of WA, more the Square of W r, is equal 
to the Square of r o, of which the Square-Root is the 
Length of the Line ro. | Now the Line ro, taken 
from the Line WB, the Remainder is the Line 
o g, Which doubled gives oe, a Diameter in the 
pindle z and this will hold whereſoeyer r be taken, 
ind ſo innumerable Diameters oe, — * be ſound 
on both Sides A D, to the ends of Spindle. 


But for our preſent purpoſe, it will be ſufficie % 4 


284 4PPEN DTX 
find a Diameter in the middle of every Inch of the 
art ADEO, as ſuppoſe the firſt Diameter o g e, 
be half an Inch from A D, the firſt Wer is .5, the 
N of this (viz. 25.) added to the Square of 
WA (2304) is equal to the Square of ro, (2304.25) 
the ſecond W r, will be 1.5, the third 2.5, Cc.) 
the Squares of which you have® in the firſt Column 
of the following Table, In the ſecond Column are 
the Sums of the Squares of W A and W r, that is, 
the Squares of ro, In the third Column are the 
. Square-Roots of the Numbers in the ſecond Co- 
lumn, that is, the Length of the Lines ro. Now 
each of theſe Numbers taken from WB 64, leave 
the Lines o g, which doubled are the Diameters oe, 
as in the fourth Column. In the laſt Column are 
the Areas of theſe Circles in Ale.Gallons, that is 
the Content of ſo many Circular Plains of one Inch 
thick, the Sum of theſe is 49.1 (equal the part 
A DE O) which doubled is 96.2, equal to the mid- 
dle Fruſtum OE D FO A. The. Content here 
found is not Mathematically True, but near enough 
for any ordinary Practice, and by the Method here 
laid down, the Content may be found ſo near the 
Truth, that the difference ſhall be leſs than any 
quantity aſſignable, Ks 
No, Let the part DEO A, repreſent a Tun, 
and ſuppoſe it to ſtand upon the leſſer- Baſe Eo. If 
from the whole Content thereof, vip. 48.1, you ſub» 
tract the firſt Area, viz. 2.851, the Remainder 
45-249, will be the Content at 19 Inches deep; and 
if from this you ſubtract the ſecond Area, viz. 
2.843, you will have 42.406, the Content at 18 
Inches deep; and proceeding with the reſt aſter the 
ſame manner, you will have a Table ſhewing the 
Content of this Tun at any Depth. ; © 


A 


% 
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A TABLE ſhewing the 2 of every Inch 0 4 balf 
the middle Fruſtum of the Hperbolick Spindle 
Eo Ao FD (Fig. v I.) in Ale Gallons. 
. | Square * 
| 3 of th — of t Areas of 
Squares 925 of [Square of JOiame- the circl 
of Wr. - and (r o) or theſters oe ſin Ale» 
length of the allons. 
1 Lines ro. 
25 2304-25 | 48,003 31.99 
2.25 | 2396.25 | 48.023 | 31-953 | 2-843 
6.25 | 2310.25 48.065 | 31.879 2.829 
| 12.25 | 2316.25 | 48.127 J 314745 2.802 
20.25 [ 2324.25 43.210 | 31.579 2.777 
30.25 | 2334-25 | 48-314 | 31.372 | 2.747 
42.25 | 2346.25 | 48. —- 231.124 | 2.698 
_ $6.25 | 2960.25 30.835 | 2.648 
72.25 1376.25 — 747 | 30-506 | 2.592 
90.25 2394-25 | 48-931 | 30.138 | 2.520 
110.25 | 2414.25 49-13 29.730 2.462 
132-25 | 2436.25 | 49-359 | 29,253 ' 2.388 
156-25, 2460.25 | 49.601 | 28.798 | 2.310 
a 2.25 | 2486.25 49.862 | 28.275 | 2.227 
219425 | 2514.25 50.142 | 27.715 4, 2.139 
240-25 | 2544.25 | 50-441 | 27-119 2.248 
| 272.25 | 2576.25 | 30.757 | 26.486 | 1.954 
| 206.25 | 2620.25 } 51.099 25.819 2.857 
| 2028 25 2 425 212 1323 | 
ö 3 0.25 [2084.25 1. 24.380 | I, 5 
Sum 1s — — — 48. 100 
This doubled is « — — 96.200. 
| The Content of the Fruſtum Ee Ao E D. 
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FF the Cone Se BdV (Fig. 2.) be cut by a Plai 

(A a) through both the Sides of the Triangle 
the crooked Section a oo Ao o will be an Ellipfis, in 
which A a, is the Tranſverſe ' Diameter, or Axis 
and AD, a Diameter intercepted. , 

Let the Cone be cut by another Plain (S B) pa 
rallel to the Baſe S e Bd, it will be SDx BD 
= Poq, and this will hold whereſoever D be ta- 
ken, and give the Lines D o, which art called Or- 
dinately applied Lines, and the Lines o D o (cutting 
the Line a A, at Right Angles) are called Conju- 
gate Diameters of the Ellpfis 36:71 ? 


— CEE 


PB Þ.-{Aa4 © — 


— = 


Problem VII. Fig. 7. 5 


Given the Axis of the Ellipſis, and its greateſt 

' Conjugate Diameter (cutting the | Axis, at 
Right Angles) to deſcribe the Ellipfis. 

RAW. a firaight Line, and make A C, e- 


qual to the Axis, given, through the mid- 
dle Point B, and at Right Angles to A C, draw 


n 92 © © — kd = 


the Line FL, and from the Point B, ſet off half 
the Conjugate Diameter to O and G, draw the 
Lines D H, d b, parallel to FL. Join B D, and 
Bd, upon che Center B, and with the interval B A, 
deſcribe thrEircle F Ec. kg 
E Dq. And BF: Bo:: 


D: EO. This. 


will hold whereſoeyer E be taken, and give the 


Points 
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points o o, (as many as you pleaſe on both Sides 
through which the Elipfis may be drawn. | 


Of a Spheroid. Fig. VII. 


F the Semi-Ellipfs A O C, be turn'd about upon 

the Line A C, it will generate a Solid A GC O, 
which is call'd a Spberozrd.. . ir ; 

Note, 1. The Content of every Spberoid is equal 

to two thirds of the Content of a Cylinder, whoſe 
Baſe is equal to the greateſt Circle of the Spberoid ; 
and its Altitude equal to the Spheroid's Axis. T here- 
fore the Area of the greateſt Circle of a Spberoid, 
multiplied by two thirds of its Axis gives the Con» 
tent, | . 2 . 
2. If the Spheroid, be cut by a Plain Z Z, paral- 
jel to the Line O G, and through the middle of 
B C, the Content of the Fruſtim Z C Z, to the 
Content of a Cylinder, whoſe Baſe is Z Z, and Al- 
titude VC, is as 5 to 9. Therefore, the Area of 
the Baſe Z Z, multiplied by five Ninths of V C, 
gives the Content of the Fruſtum ZE C ZZ. 

3. If the aid be cut as above, the upper Fru- 
ſtum ZO AHGZ, is equal to a Cylinder, who 
Baſe is Z Z, and its Altitude V A. Therefere t 
Area of the Baſe Z Z, multiplied by the Altitude 
VA, gives the Content of the Fruſtum ZOAGZ, 
Theſe three P ions do alſo bold in a Sphere. 


Vid, Dr. Wallis's Treatiſe of Algebra, Page 312. 


— — 
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5 


- 
m l T» * = ,. 
O02 "OI ̃ Iu oo” I Og ee Ou r 
- _ — — | — 
1 * 0 by 4 — -© 


7 & # 
PR. : « 


288 APPENDIN 
Problem VIII Fig. 7. 


To deſcribe a Spheroid, the inidale * 
of which 22 eſent a Cask, whoſe Bung 
Diameter O G, 1 32 Inches, tlie Dia- 
meters, at the Heads G H and, OK, are 
each 24 Inches, and the. Length E E qo 
Inches. 74 to find the Content: of ſuch cad 
upon every Inch. of the Depth EE. 7 


Fu the Sai uare of (O G) the Bun bien 
Subtract — Ns (O H).t the ead- Diame- 
Fr Then, 3 | 0 


A., that Diffirenie, 8 "vs 0 by 
, Ir to the Square of O 6, l ee ee 
S is the Square of B E, 5 e ? uli. 


7 the are of B A. 


The Susie Nest of B A, is 'the Semi- Ari. T_ the 
beroid, with which, as Radius, deſcribe rhe Circle 
ALC, then find the Points oo as in the laſt 

Problem, and ſo the Diameters O H. Oh, as ma- 

as you pleaſe, one in the middle of every Inch of 

EB „will be ſufficient : For the Area's of theſe 

Circles in Gallons, being added- 2 ether, gives the 

Content of the Part OG Ho, and this doubled is 

the Content of the Cask OH KO. | 
But for our preſent purpoſe it will be ſufficient to Nh 

find the Square of a Diameter in the middle ob ene 

each of os three fb Inches, from B towards K, * 

the Squares of the reſt, and alſo the AMOS 
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their: Circles nc eaſily obtained by; their Coms 


mon Difference, — 5 ons 1 2 
From the Square of (OG) the Bun Diameter, 

ultra the — of (OH) the Hea Diameter, 
Dad divide the Squate Root of the Difference by 
BE) the Semi- Length of the Cask. Then multi- 
1 1 ee by. 5, 1-5, and 2.5, and call the 
Pr 
N if 50 he ns of 408) che Bungy 
Diameter, you ſu qua res of $, the "Rev 
reg will be 15 abs. Oey Dia: 
neters, fought. . = thi. 


WES Sur = 2024 
3 5 — "© 4 de S bo 57611 


4 


41 vor Sn a nee * Un 
o} has” ro1A tink 8117 Dierenes . 9 


del, y; (BE: 25, gives. =_ 75 multi- 


C4: 1 1 ein A: $74 [1s 


. hw to S. c .28 
Sci F N N which 2.52 
2.64575 Squared is 7.80 


Now the Square of O G, viz 1024, 


28 1023.72 
5. _ 35 5725 1 | 1021.48 
7-00 1017.00 


phich are the Squares of the three firſt Diameters, 


dne in the middle of every Inch from OG, 
wards O K, or OH ; and = 


a Q GB, . e 


"7 mY © 


ral. 


The jSquare Rove” of 448, is HT) this at. | 


theſe u ſerves · 


1 
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verally by . 027851, gives the Area's of a my 


Rive Circles 1 in Derne 
. oo624 
= {ik 825 On 8 7 8 


„nne 


Now if the ſecond 150 b * fucragel W 
firſt, the Difference is 6624, and the 'thif4'Thct 
ſubtracted from che ſecond, the 'Differenee'is 024 
then, from . 0 1248, ſubtrart 08824, the differen 
will be ,00624, which is the ſame thriughout, us 7 
the following Table, In which obſerye, that th 
firſt Differerices are made by a continual Addition c 
the ſecond Differerice, and the Area's in the ſecond 
Colimn are obtain'd by ſubtracting the firſt « 
the -firſt Differences from the firſt Area, and fo n 
Theſe, Area's added * Ba 48, SU Galle 
equal the "Content of t ——— 
doubled is 97.448 the — of 3 Nur V HKC 
which was us 


Foes * 
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\ Table ſhewing the Content of every Inch of 
— vr Eruſtom of the ** OORKG, 
18˙ 


3 
1 


4 


71 1. 
Differ. bier 


48 —— 
nc 2 Cal er 
1 8 ,00624 00624 
th [242 8.00624]. - 
N C 78 0062 4Þ 
one — 5.0062. 
8 03120100624 
0 OOS24 
Ins | 
27 rol x 


| 1112-5079 EþO6340 
122.4393 2.06864 


117.0252 .09984{0068; 
181.8964 1.0608} 02624: 


Totl = 2 48.724 115 
The Double is is 97. Os the Cal. 


EF "of 
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of a Gini Spal, 


F the Arch of a Cirele 2 A Z(Fig. 8. 1 0 
about upon its Cord Z B Z, it will deſcribe ; 
Soli Z OAO, ZFC Band this Solid, I call 

/ Circular Spindle. © 


— 


Problem IX. Fig 1 gure 8. 


To 4 t 4 Circular Spiadle, the middl 


Fruſiums of which ſhall repreſent a Cas 
whoſe Bung-Diameter A C, it 32 Inche 


the Diameters at the Heads 0 E, and O 


are each 24 Inches, aud the Length G H 
40 Inches. Andi to. the * of -ji 


Cask in Ale-Gallows 1 


Ivide the Square of the l of th 

Cask, by half the Difference between th 
Burg and Head Diameters, and to the Quotient ad 
the ſaid half Difference; the half of this Sum i 
equal to the Radius AD; with which (upon I 
as a Center) deſeribe the Arch L AAM, draw th 
Line LM, and make AD rpendicular theretc 
Make AB equal to 16 the Semi-Diameter at th 
Bung, Draw the Line Z Z parallel to L: 
and make BC, equal to B A, Throu h - 
Points Z CZ, deſcribe the Arch ZE C 
off the Semi-Length of the Cask from B, to 0 


and H, through which Points, draw Lines p 
| ra 


« a — — r FS 


5k 
Ve 


N * 
V 7 
APPENDIX „ 
rallel to A D. So ſhall O E and O F, be tho Head 3 
Dia meters of the Cask, and each 24. 3 F 
To find a Diameter in the middle of every Inch 
from A C, towards OE. Put S = bo. kt is 4A 
manifeſt, that the Square of O D, leſs the Square of * 
8, is equal to the Square 1 And if from the 
Square-Rbot of O g, you take G g, the Remainder 
Go, will be the Semi- Diameter 3 which double 
ives the Diameter OE: : And if we put the firſt | 
—.5, the ſecond = 1.5 the third = 2.5, Oc. Co 
and proceed as here directed, we ſhall have a Dia- 
meter in the middle of every Inch, as in the ſecond 
Column of the following Table, againſt which, in 
the third Column, are the Area's in Ale-Gallons, 
that is, the Content of ſo many 7 Plains of 
one Inch thick, the Sum of theſe is 48.3938, the 
Content of the part C E O A; which doubled is 
96.7876, the Content of the Cask required, 


„ 


— - - 


A Table W 
Fruttum of the circular . O E C F O A. 
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the Content * half * middle 


Fig. VIII. 

. | Diam. in wi 
e the middle "oy 
Pd ever A 15 

| Areas in |, 

" iT = loch 01. 1 Ale Gall, "4 

[a B. 19399 7 

I 31.9962 | 28510 

2 | 31-9567 28442 

3 | 31-8797 283035 
4 31.7642 2 U 

1 31. 609 8 | ——— b- 

15 31.4155 | 27491 | 
7 31. 1843 2.7084 
, 30.9126 2814 
5 30.6012 2.6309 
* 10 30.2497 2.5464 
1 29.8577 2.48 28 
12 29.4248 2.4113 
14 J 28.4340 2.2517 
15 27.8749 2.1640 
. 
4 16 27.2723 *| 2.0615 
| x7 | 266255 | 1.9744 
18 | 26.9336 [1.8733 
19 | 25.1957 1.7650 
| 20 24.4016 | 1.55399 | 
Sum = 48.3938 
Doubled is = 26.7876 = Content 
of the Cask. 


From 


— 
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From Pen ha heen (ai 5 2 LY that the 
middle Fruſtum of each of the four olids laſt men- 
tion'd, may repreſent a cloſe Càsk, (iz. a Butt, 


Pine, Hl ad, -&c. And if a Cask w ſe Dia- 
er an asi re $5 above e ng 


4 | ameter I2 . 
Ne- Then = 0 eie wn 
Length ob, 
Ale- Gall. 
J fay, if ſuch Cask be the middle 
4 97-448 


Fruftum of a Spheroid (as OHKO 
Fig. VII.) the Content (hy Prob. 
VIII.) will be — 


If the middle Priflum' of a Cirewtar Y ) 
EE $6187 


' Spindle, (as OEFO, * Jy 
Foy Content 0 by Probl. I. J wil 


If the middle F ſlum of a PR 4" 
ndle, (as DCEE. Fig. V.) the 96.498 -, 
tent by Prahl. IM will he, : 

1 -middl e Hyper At 14) 

nde (ab 0 
— — by Problem VI N 200 

And if (as ſome Writers ſuppoſe) | 

the ſaid Cayk- be the middle 1 
ſtum of two, Parabalick Cuncidt, 4 
butting upon one common Ba . I 
- ODDOBGO, Eig. III.) che IG 
tent by Probl. III. will be — TIE 


If the middle Fruſtum of two Cones 4. 5 4 
8 87 924 


butting upon one common Baſe, the 
Content Will be — 
| 04 ner Bee 


1 


L . br g 
" pt _ s 


d 
— 
8 
* 
* 


Ad though in ſeveral Books on this Subject e 
meet with the Terms Fruſtupr, of a Sberoid, ch. 
vi, Parabolick Comoid, Parabolick Spindle, &c. the 
Writers of ſuch Tracts have not (that 1 can find) 
told us what they mean by theſe Terms, por WII 
the Rulesthey have given bnd the Content of ſome 
of theſe Solids tolerably near the Truth. . 


* 


5 


For inſlantr, 15 
| | — op eenegde Til 
If the Cask above-mentioned be the middle F 
ſtum of a Parabolick Spindle, the Content (as, we. 
have ſhewn above) is 96.498, Ale-Gallons, . 
Whereas Mr. Jordain, in his Duodecimal Arith- © 
mmetick, makes it but 93.877. e 
Mr. Dary, at the end of his Miſce lanies, makes 
the Content but 90.948. , es 
Ard Mr, Hunt, in his Praffical' Gauging | % 
mi ed, makes the Content of this Cask but 8 * 
which is above 8 Gallors leſs than the true Con» 
tent, | | 113 
If what has been ſaid in this Appendix ſhall give 
any Light to the Practical Gauger, in conceiving 
the Nature and Properties of the Solids here men- 
tioned, it is as much as wes at firſt deſigned. | 
| For although the middle Fruſtum of each of the 
fleur Solids deſcribed in Prob. IV, VI, Wie; 
IX. do very properly repreſent a Cask, and t 
Contents there found be ſufficiently exact, yet the 
Contents of three of em differ ſo little one from ano- 
ther, chat if every Cazk were in the Form of * 
| | | 0 
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* 5 0 U 
-S : 3 , a 
l |: Pt 
. © * y 
* Ee , 
3 
: i \ 
1 ' a 
* . 6 U 
a 8 ä 5 
- 8 95 * 
— 2 — 7 : 4 * 
' . 1 
N — —— — 
be) "0 * 1 2 


622 nne 


* 
. 
* 
* 
* 
* 
* 
‚ 
* d 
* 
* 
' 
BY 
* 


q 
\ 


B 


— — 
* 


=» 2 „2 
„„ coaugbopcyountn”” 


—_ =... 
5 


3 


F 


o * 4 * LY 
of ö Ss * 1 
- 4 , 
— —äUz 2 — —— MOU „ 


. . — — 6 N __ 


* 


. | + ge 2 
a - 7 
% * 
" 1 * 
oo 
' 
4 oO 
* 
* 
"4: 
P 
- ® * Jul 
5 * * 
* * - = — 
5 g * b - * . 
2 1 2 
= : * 
* - 
ER 
" + 
. * * 6 g 3” 
” " _— * - 
—— —2— 2 * ’ »——— —— 2 — — ITTIET IL: 
- os +» £ * * 4 _ 3 
3 » % * = — 
: | - " ; - E 
* 1 t © 
7 | <4 * = 2 ” os 14 ” — * 1 
* A — oP v4 
- , _ y 
K - * 1 . FS 2 2 A 
4. — 4 35" hf 
_— * ** .+ y ER 
_— 1 4 * 
* * b x 
. — 8 Aa 4 l = " 
"© 2 3 i - % Fe * - = — nd k ” = * — 8 
4 —_— ID ES : 
» © — * : —ͤ—ñ——  — 1 ; i 
: %”A ; , * 43 
5 : * ” *. E * — NN N 8 
| - * 33 © - 12 
. 5 - T *, 2 1 * * a, 
#2 - % wo * Lee 
: * * _h 2 * 7 - A ” ” ; \ 2 
f 4 1 : hd . TAE - ; 5 
- . 1 9 4 „ * — = 
* 127 p 
6 — — : he 1 . h — 
3 2 «4. - - * * — * dy — 
2 — 1 alt **. * 2 K 4 , : 
* 1 . „* . 
* * * 8 = * 
- 
© 0 ” 
: — CE .. ; * 
* —— — — 9 2 _ ao = * 933383 
— 36 * - 
* _- * q — 5 
0 i Pa * : 3 oy i 
_ þ * Toe , 12 
U — * P M4 g 
a , —_ * 3 K L 
* # 7 0 
vo PL _— My 
- 1 * — 
„* - * 
„** 1 of Fd * 
4 * 1 \ . | 
= 7 oy | r 
4 | ©0000 05000900 006 Ap, —— — 9 * S, 
« wo fa k - 
. * ns * P — 
0 { . 
my * * 
Fg * * 
* F * . 0 4 
J 7 Fd fy — 5 . : n 
N ra. - . = —— — — 8 — BL 
— 3 £2 4 s : . 
- * — 
of | % * . 
* 
0 % 
FA . 6 


9 6 


Ro. d 


* - . * — 
* * " #*% R 
4 > 33-2 
b * , ” wa 
| * 5 
— 1 * 7 ' 
Y , — 
1 
1 4 — * — 
: 1 1 ” 4 A F " 3 
bl ” * ©. "4 * F ws bf 
. : . 
© . . W | — 
f j PO . * x 
; — ' wy 
4 gov? oe 7 - _ 
* 
ag | 
; . 
8 
* 
* * 
* 
4 : 
* 
N. , 
* þ 
* ud 
0 * 
*, 
. 
© 
% 4 
. 
. 
= . 
1 
. 
1 PL a _ 
* 
-, - 
7 ” 
* 
4 
„* 
„* f * 
- : k 
SOSDaSHSIDS on, 
. F c 2 
5 
4 
1K 
- Tb... 
als 
* | : 
. 
4 * 
* 
o a - * 
bk 
_ * —— — 1 — „ 


47 EN DI x E 


of thoſe thres Solids, it would be needleſs to RE 

any Diſtinction, becauſe upon fight of a Cask, | 
could not tell to which of thoſe Solids it a — 
And there l ew (it any) co 

ſuch Diameters as we have * 
mention d, which contain more than the middis 
Fruſtum of a Sberoid (this having the greateſt Our. 
veture between the Head and Bung*+)- But | 
many) Casks (of ſuch Diameters' and Longo; $ 
will not contain ſo muqh as the} middle Fruſtum of 

a Parabolick or Hyperbokith mo. — 2 bes 


tween the Head and B N igho 
Lins than either of theſe Fru 2 [matt refer. 
the Practical Gauger — Rules laid down in the 


four firſt Problems of the Ninth Section of the 


Tract, by which the Content of any 
= ——_ found (either: by the Den of Infra: 


e Truths. vn e 


Tas, V. & 20 A zin 2e 228 K 21 1 * 
e 0 . L * 7 2 [ITT 
en 5 Rau 1 1330 AA 44 
3 . 8 * 
Ned vi benin oil nj „r 
y „ * * . 4 2 
a 0.8150 
4 72 
i on 
21 $43 4 
» 7 171 : 
1 
= 9 * 271? 
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ooke, B. Cowſe, and G. Mertlock. 


| Chenber's/ Companion to the Tom or a 

Kelp to. Devotion in the uſe of che on- 
ver, in 2 Vol in Fol. with the Reverend Du 
Coue's Preface ta the ſecond Volume, . © | et 
QO Church Hiſtery in 4 Parts. „ af xr. 36 
His FHiſtorical Vindication. of the 

Right of Tythes, from Scripture, 1 
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. Prayer, delign'd to inform! the 

the Devotion of ſuch as daily ple _ ſame, 
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oth of Yan. and 29th of „ BB « Comber. © 
' Bp. King's State of . en in Ireland, un- 
der King James Government. „e 
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diſcovered. | | e 
> A Short Hi of tical Orders, in which 
the primitive Inſtitution of Monks, their Temper, 
Habits, Rules, and Condition they are at preſent in, 
are treated of by the ſame Author. 
| Eandamenta Grammatices, or the Foundation of 
the Latin Tongw Fg DEAE oe ITS 
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